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On the left bink of the Seine, just below the Pont dJéna, 
stands a fine building, chiefly of iron, wood and glass, adorned 
on its fagade by scenes of forest and hunting life, either in 
frescoes or in groups of plaster statuary. Its lower floor ig on the 
level of the quay, its first Moor on the level of the bridge and the 
gardens of the Charap de Mars, while its galleries look out over 
the river and over the sunken road of the Quai d’Orsay. It has 
two angular red-tiled towers, somewhat recalling inverted flower 
pots, but is a fine and pictureayue building on the whole. ‘This 
js the “Palais des Foréts, de la Chasse, Péche et Cueillettes,” 
and is the home of most of the exhibition of objects which belong 
to classes 49 to 54 uf the Exhibition Catalogue. The collections 
illustrating the fisheries of France and several other nations will 
be found very interesting, as well the exhibits of fire-arms, most 
especially remarkable among which is the collection of guns and 
other arms of various periods sent by the Emperor of Russia, in 
which may be seen the beautiful specimens of chased and orna- 
mented weapons presented at various times to members of the 
Imperial Russian Court by the first Napoleon, the French Govern- 
ment and the city of Paris, Most of the chief English gun- 
makers have exhibits in this court. But what is of most interest 
to foresters is the series of exhibits shown by France, Russia, Aus- 
tria, Hungary, the United States, Canada, Japan, Roumania, Swe- 
den and some other countries, iNustrating forest work and forest 
products. Indeed, most of the forest collections are here brought 
together, and it is only for a few that we have to go to other 
courts, Western Australia, India and Ceylon have each their 
collections in their own courts, so have Russian Siberia, Italy, 
Norway, Finland, Servia and Portugal, while the collections of the 
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French colonies are found in the different small houses in the 
ee Gardens, in which are displayed the special exhibits of 
each, 

2. The arrangement of forest exhibits has been determined 
by the classes appointed in the official cutalogue. Those are ;— 

Class 49. Material and methods of exploitation and forest 
inclustries.—Collections of seeds, plants, and specimens of indi- 
genous and exotic forest species, ‘Tools used in the collection and 
drying of seed, in nurseries, in forest works. Methods of nursery 
cultivation. Working-plans and methods of forest culture. Forest 
topography. Forest works, houses of the staff, eaw-mill, systems 
of extraction and transport, Restoration of denuded slopes, fixa- 
tion of dunes, ete. 

Class 50. Products of forest exploitation and forest indus- 
tries. Specimens of forest produce, Timber and firewood, scant- 
lings, cooperage wood, split wood, dye woods. Cork, textile barks, 
tanning, resinous and perfame-yielding products, Forest mines, 
industries, cork, charcoal, wood-wool, ete. 

Class 54. Appliances, implements and products of the cul- 
lection of forest produce.— Plants, roots, barks, leaves, fruits used 
in medicine, dyeing, paper-making, for oil, etc., etc. Caoutchoue, 
gutta-percha, gums and resins. 

Classes 51 to 53 apply only to hunting and fishing. 

Thus it will be seen that Class 49 is the class in which scien- 
tific forestry in general is represented; Class 60 deals with 
timber and timber works, and the large forest industries; while 
Class 54 deals with the various minor forest industries and the 
important minor products The above classification js translated 
“very freely” from the French, but gives a better general notion 
of the real arrangement than does the translation printed in the 
Catalogue of the Royal Commission. It is perhaps a little unfor- 
tunata that, for jury purposes and for awards, the classification is 
somewhat difficult to follow. It is uot fully clear at first sight 
whether timber specimens belong to Class 49 or to Class 503 but 
the answer is, if one thinks it over, that those specimens which 
illustrate trees, their size, growth and characters of wood, belong ~ 
to Class 49, while those which are exhibited to show industrial 
value, capability for receiving polish, for use for specia] purposes 
ag timber or furniture wood, and so on, belong to Class 50. The 
present paper is due to the facilities which I was afforded as a 
mertiber of the jury of Class 49, for visiting and inspecting the 
different collections in that class. 

30. The forest collections of France are all in the Forest 
Palace. They consist of a fine collection of wood specimens be- 
longing to the Forest School at Nancy, with the addition of new 
specimens to represent species before imperfectly shown; of an 
admirable collection of fruits, cones and seeds of fruit trees; of 
a rich series illustrating the small forest industries and containing 
gach articles as sticks, toys, sabots, baskets, agricultural implements, 
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pipes, bobhins, shuttles, fans, hellows, hrooms, musical instrn- 
ments and many others; a collection of the hooks published 
by the Government or written hy Forest (Officers; various fine 
pictures and photographs of the “ reboisement” works, with two 
dioramio views showing the torrent of “La Grollay” in Savoy 
on one side at the commencement of work, and on the other ten 
years after the works unlertaken for the stoppage of the torrent 
had been completed ; working-plang and their results; models and 
pictures of forest houses, saw-mills, wire-tramways, and so on; 
and photographs and maps illustrating the splendid work done in 
the correction of the dunes on the coast of Gascony. 

1 was especially interested in the pictures of a forest-road 
called the Route de Combe de Laval in the Department of the 
Drime, constructed in order to allow of the easy extraction of 
the timber and forest produce of the Forét de Leute situated 
on the top of a plateau with precipitous slopes. The road 
reminded me of some of the Himalayan and South Indian hill 
roads, and notably of that from Kalsi to Chakrata, The projeet 
was, 80 M. Thil, the Inspector of Forests who is in charge of the 
Forest Exhibition, told me, made by M. Brive, and the work was 
carried out by M. de Rouville, both Forest Inspectors, ‘The length 
was over 6 kilometres and the cost 171,788 francs. Much of the 
work was simply tunnelling or deep cutting in solid Jurassie 
limestone, A working model of a wire-tramway with endless wire 
working round horizontal or inclined drums at either end was also 
of interest. M. Thil was good enough to show me many books, 
working-plans, and other objects of much importance, and to 
explain the forest maps and the beantiful series of water-colour 
sketches, coloured and uncoloured photographs and maps illnstrat- 
ing forest work. ‘The exhibition of the French Forest Department 
is ornamented by living specimens of young trees in fine growth 
contributed by the Forest, School of “ Les Barres,” and by fine 
well-stuffed and life-like forest birds and animals, among which 
the “sanglier” is naturally conspicuous, 

Among private exhibits, first and foremost perhaps are the 
portable tramways of Decanville & Co., whose chief agent, M. 
Schliissel, was most kind, and asa fellow-member of the jury of 
Class 49, ready to afford information and explanations on all 
matters connected with forest transport. Torest saw-mills were 
exhibited, in full working. by M. Jametel of 41, Cours de Vincen- 
nes, Paris, and MM. Gnillict et fils of Auxerre, and I was interested 
to notice the vertical saw used, having the M teeth in Che centre 
straight, and those above and below Lurned down and up respec- 
tively. Forest tools, guards’ hammers and axes, saws, notably a 
very good portable hand-saw, were exhibited by M, Emile Aubry of 
131, Rue Vietlle-du-Temple, Paris. M. Demorlaine, Garde General 
at Compiegne, exhibits an ingenious little machine for measuring 
the depth of the euts (quarres) made for the tapping of Pinus 
maritima for the extraction of resin. As might be expected, the 
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well-known firm of Vilmorin-Andrieux et Cie have a magnificent 
exhibit of living specimens of forest treos, besides a very complete 
collection of fruits, cones and sveds. Finally the Forest. Society 
of Franche-Comté, probably the chief and most energetic of the 
forest. societies in the Provinces of France, shows maps of the 
forests of Levier and Ja Joux in the Jura, their own publications, 
and an ingenious ‘ compas euregistreur,” a caliper furnished with 
a small apparatus of two wheels, one of which unroils a tape which 
is rolled on the other, and registers the diameters of the trees 
measured. Such an instrument onght to be very useful, perhaps 
not alone, but asa check on the note-books of the keepers of the 
records in a valuation survey. 

Ontside the Forest Palace may be seen some remarkable 
pieces of oak in log; a huge walaut stem, which ought to give an 
immense quantity of the best veneers; and two silver firs, one cut 
into a big beam, the other into planking. They were trees of 100 
to 130 feet high and 24 to 34 feet in diameter, These firs are 
exhibited by M. Bouvet, Conseiller General, to show the size that 
the silver fir is capable of attaining in the Jura, and to prove that 
the local dealers are capable of cutting timber of the largest size 
the market is able to take. 

The exhibits in Class 60 are numerous and very interesting to 
dealers and furniture-makers, Jess so to Forest, Officers, but the 
beautiful specimens of valuable exotic woods, burrs and root 
pieces are worthy of notice, Among the exotic woods I saw teak, 
padauk, blackwood, satinwood and a wood that looked very like 
Gluta travancorica, The teak was a rather poor and very light- 
coloured specimen; it may perhaps have not been true teak, but 
one of the woods from W. Afriea or Madagascar which dealers call 
African or other teak, but which come from trees in no way related 
to the Teciona grandis of India and Indo-China. 

The official catalogue gives a brief hut interesting account of 
the French Forest Service, which contains a considerable amount 
of valuable statistics and information, with a description of the 
ehief systems of working, both in the Government and the Com- 
munal forests, and of the works undertaken for the “ reboisernent” 
of denuded hill lands end the fixation of dimes. A useful little 
work, copies of which were presented to the members of the 
Jury of Class 49, is the ‘'Ayenda du Forestier” or Forester’s 
pocket-book published for the Forest Society of Franche-Comté 
hy M. Paul Jacquin of Besangon, From it we gather the 
following statistics :—~ 


Sq. miles, 
Area of Government Forest... on Py 4,205 
Area of Communal Forest aie. ves oe 7, AOE 
Total «1,609 


Of the Government Forrst area, 2-5 per cent. is worked in 
simple coppice, 29-2 per cent. in coppice under standards, 16°8 
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per cent. in coppice under conversion, and 51-5 per cent. in high 
forest. In the Communal Forests, 68 per cent. is worked in cop- 
pice and 31 per cent. in high forest. The area of private forest, is 
about 24,000 square miles, so that the total wooded area comes to 
nearly 36,000 square miles, The outturn in timher of the Govern- 
ment, Forests comes to about 268 million cubie feet, of which 
about two-thirds is firewood. All produce is gold standing in the 
forest and removed by the purchaser. 

The staff of the Forest Department consists of 1 Tnspector- 
General, 3 Administrators, 32 Conservators, 200 Inspectors, 
215 Assistant Inspectors, 250 “Gardes Généranx ” and 3,500 
“ Brigadiers ” and Forest Guards. The revenue eomes to about 
£1,227,000, and the expenditure to about £560,000 yearly, 

A most important part of the forest work in France is the 
re-clothing of denuded mountain tracts. In this work, in which 
such splendid success has been attained and of which the French 
Forest Officers are naturally very proud, the Government has 
Spent over 2} million pounds sterling partly in the AeQuisision of 
land, partly in works of restoration, and over 630 square miles have 
been thus reclaimed. Many important books and pamphlets were 
distributed, with great. liberality, to the members of the Jury and 
to the Forest Congress. Among these are M. Mélard's valuable 
paper, often quoted herein, on the insufficient produetion of tim- 
ber of construction in the world; the account of the forest of 
Fontainebleau by M. Reuss, and M. Prouvé’s paper on regeneration 
by plantation, Thon there are two important papers on the 
reclamation of dunes hy Messrs. Delassasseigne and Lafond, and 
a splendid and mosé interesting series of works on “ reboisement 
by Messrs. de Gorsse, Buisson, Champsaur, Kuss, Campagne, 
Mongin, Bernard, Dellon, Calas, Banby and M. Bernard, some 
having plates of great interest, and all diseussing important ques- 
tions. 

4, The forest exhibits of the French Colonies are also inter- 
esting. Chief among them naturally comes Algeria, whose ex- 
hibit is in their own building at the bottem of the Trocadero 
Gardens between the main central avenne and the British Indian 
and Canadian pavilions. In examining the exhibits, one’s atten- 
tion is at once drawn to excellent maps showing the extent of the 
forests of all valeyories, and a collevtion of photographs of the 
forests of the cork oak. The products of the working of the cork 
oak forest are shown by fine specimens of cork and sections of the 
tree in all stages. The Atlas Cedar is represented by a magni- 
fieent round, and the appearance and scent of the wood exactly 
recall those of the deodar of the Himalaya. Alfa grass and the 
alfa industry are well cepresented, as is also the “erin végétal,” 
or vegetable hair, which is produced by the leaves of the palm 
Chamerops humilis. Cups and vases, boxes and plates illustrate 
the heautiful marking of the root wood of the thuja (Callitria 


quadrivalvia), the result of frequent forest fires and the consequent 
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production of a multitude of reat shoots, The forests of Algeria 
cover an extent of about 9,000 square miles, most of which 
is Government Forest. There are 3 Conservators, 17 Inspectors, 
19 Assistant Inspectors, 31 ‘ Gardes Généraux,” and 860 Briga- 
diers and Forest Guards. The revenue comes to ahout £95,000 
and the expenditure to about £124,000 yearly ; the deficit being 
presumably covered by the surplus of the Forest Administration 
in France. 

5, The Tunis section adjoins that of Algeria, and in a kind 
of miniature Arab town, are brought together exhibits illustrating 
the progress of the protectoraie. In the forest section a good 
map shows the distribution of the forests, but, as in Algeria, the 
ehief exhihits ara those of cork furnished hy the oaks Quereus 
Suber and Quercus Mirbeckit) known to the French as “ chéne- 
liége” and chéne-zéen.” The (rovernment possesses 317 square 
miles of cork oak forest, all under management and yielding 
an annual revenue of £24,000, ‘he cork oak gives chiefly cork 
and tanning bark, and the 2é-n provides wood for construction 
purposes. An interesting exhibit is a relief map of the oasis 
of Netta, where important works are being carried on to stop 
the damage done by drifting sand, There is also a collection 
of forest seeds, 

6. The fvory Coast Colony, adjoining the British Colony 

of the Gold Const, has a smafl forest exhibit chiefly of wood 
specimens, The chief forest products of the colony consist of 
palm oil and nnts, india-rubber and mahogany ; the latter, how- 
ever, is not the same tree as that of the West Indies, but another 
species, indeed, belonging to some other family, whose identifica- 
tion does not seem to be yet certain. It is, however, a handsome 
wood and makes pretty furniture. 
. 7, Senegal also sends a forest exhibit with maps of the 
country showing the localities where the chief trees are found, 
sections of wood, hotanical specimens, and a manuscript list of the 
principal trees from which I gather that one of the most important 
is the Gum Avabic (Acacia Scnegalensis). The other trees are, 
many of them, of genera well-known in India, Thus one of the 
chief furniture woods is yielded hy Afeelia africana, a blackwood 
by Dalbergia Melanorylon, ared cedar hy Cedrela odorata, a good 
timber by Zerminaiia macroptera, while the Boraseus palm 
appears to be as useful as it is in India, The numerons species 
of acacia seem to indicate a dry climate, though M. Sehliseel, 
who knew the colony well, told me that it is by no means all dry, 
but that in parts the forests were fine, and possessed large timber 
and a moist climate. 

8. Madagascar exhibits an interesting collection of woods, 
carefully mate and well-labeiled, among which we noticed same 
fine ebony, blackwood and woods resembling those of the Indian 
Mimusops and Chikrassia, The whole exhibit is the work of a 
French Assistant Inspector, M. Giror-Genest, whose indefatigable 
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energy is shown by an album of coloured drawings of Malagasy 
trees, done by Limself and aceompanied by valnable notes on their 
uses and methods of vrowth. Considering the importance of the 
forest resources of Madagascar, it is astonishing to find that the 
representative of the (iovernment in charge of the department is 
only an Assistant Inspector on the same rate of pay as he would 
be receiving in France. Tt ig therefore all the more to his credit 
that he has been able to do so much, 

9. The last of the French colonies represented, in a forest 
point of view, is diudo-Chinu, the vast region adjoining the 
British dependency of Burma, which consists of the states of Cam- 
hodia, Anam, Cochin-( hina and Tonkin. Here, too, as in Mada- 
fascar, the Forest Otticer is only an Assistant Inspector, M. 
Roude, but he has succeeded in bringing together a really valuable 
and important collection of timbers of the greatest interest. ing 
pieves of teak from th: Laos States, great rounds of a Dalbergia, 
a Lagerstrémia with cork bands in the wood such as are seen in 
the Indian Dalbergia paniculata, and some Menispennaceee and 
Copparidea were those that chiefly attracted my attention. The 
officer in charge, M. Viterbo, from Hanoi, was most kind in 
explaining his Exhibition, and showed me also the admirable plates 
in the splendid “ Flora Forestiére de la Cochinehine,” at which the 
veteran hotanist M. Pierre is now working in Paris. 

10. The forest cxhibits of Maly are shown in the gallery of 
the splendid and highly ornamented Italian pavilion in the Avenue 
des Nations, the first met with on the left bank of the Seine, below 
the Pont des Invalides, Most important, perhaps, were the 
working-plan books and records, and the fine photographs of 
“reboisement” works in the Italian Alps. Among these I wag 
specially interested in two, Which represented the slopes at Sambuta, 
the first taken in 1889, and showing a very unfavorable looking 
locality ; the second in 1899 showing the same with stone revet- 
ments in the lower valley and wattled barriers in the upper, and a 
fine set of young trees growing up, evidently bidding fair before 
long to convert the hillside into a aseful forest. The collection of 
wood specimens was chiefly of young trees or branches cut longi- 
tudinally, and the two sections then hinged together. For the 
larger trees, these sjecimens were insufficient, but of the smaller 
trees and shrubs some were very finc and comparatively large. 
The flowers and fruit of the forest trees of Italy were represented by 
branches in spirit, avd the seeds of the trees were shown in reversed 
bottles, There were also interesting collections of insects and 
fungi of importance in forest economy, as well as in agriculture, 
There were no private exhibitors in Class 49, but in the Engineer- 
ing Section in the Champ de Mars is an exhibit of considerable 
interest showing the use of wire-netting in the protection of river 
banks, bridge piers and groynes, and in the works for the settlement 
of torrents. The netting is used instead of wattles for fascines, 
and has met with cousiderable success. ‘The patentee of the syetem 
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is Giulio Serrazanctti of Bologna, whose interesting book on the 
subject was distributed to members of the Jury. 

Ttaly possesses only about 15,800 square miles of forests, about 
14 per cent. of her area, and these forests are of poor production 
only, so that the imports excced in value the exports by a large 
sum, 

11. Spain has no forest exhibition, and Portugal is repre- 
sented but poorly in a small show in their National Pavilion. The 
chief exhibit was one of cork and objects illustrating the cork 
industry. There was a herbarium of plants and a collection of 
insects poorly named, as well as a set, of wood specimens, shown 
by means of radial wedges mounted on wooden stands. But the 
most interesting part of the exhibit was in the picture of dunes 
and the photographs and maps illustrating the works undertaken 
to prevent their extension. 

In the Portuguese Colonial Pavilion in the Trocadero Gardens 
are small forest exhibits from ‘Timor and St. Thomné with some 
fine rounds of the woods of importance in those colonies. The 
forest area of Spain is about 25,000 square miles, being about 13 
per cent. of its territory. That of Portugal is under 2,000 square 
miles. In hoth the imports of wood largely exceed the exports. 

12. The forests of Germeny are not represonted in the 
Exhibition, but the Prussian Mmistry of Public Works has a fine 
exhibit in the Champ de Mars, illustrating the works undertaken 
on the Northern Coast for the stoppage of the dunes and their 
re-clothing with forest. The works are illustrated by plaster 
models painted by H. Walger of Berlin and represent the 
“ Kurische Nehrung,” the narrow sandy belt between the sea and 
the Kurische Haff near Memel, in the extreme north-east corner of 
East Prussia, Works for the protection of the villages and cul- 
tivation on the Prussian coast from being damaged if not destroy- 
ed by shifting sands have been undertaken in many places on the 
coast of Germany, both on the North Sea and on the Baltic. 
Those of the North Sea have been completed, as have those of 
Mecklenburg and most of those in Pomerania, and it is only now 
in the extreme north-east that work still remains to be done. So 
fay as I'can gather from the official papers on the subject and 
from the models and photographs exhibited, there is very little 
difference in the system employed from that of the better- 
known regions of the French coasts of the Bay of Biscay, except 
that whereas on the French Coast it is the pinuster (Pinus 
maritima), which is chiefly employed, on that of Prussia the most 
important species ix the Scots pine (Pinus sylvestris) aided, 
especially in a belt along the seashore by the Pinus montana. 
Great use is made of broken branches strewn over the ground 
among the young pines and in suitable places sea-grass ot 
“ gourbet” (Ammophila) is planted. A sum of about £4,000 
yearly is spent on such works, In addition to the models, a fine 
collection of photographs is exhibited, as well as herbaria of 
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the plants commonly found on the coast sands, on well-prepared 
carefully mounted sheets. The jury were received and shown all 
these exhibits by Herr Kock, Inspector of Forests at Kinigsberg, 
who was most courteous and obliging. Germany possesses a 
forest aren of about 54,000 square miles, about 26 per cent. of her 
area; but her imports of wood still very largely exceed her 
exports, 

13, Belgium, Holland and Switzerland have no forest 
exhibits, nor has Denmark, at any rate in Class 49. The areas of 
forest in these countries are, approximately, as follows :— 

Bolgium sq.m. 1,950 or 17 percent. of her territory. 

Holland if i a : 

Switzerland , 8,250 ,, 20 

Denmark o a a 
in all, the imports of timher largely exceed the exports. 

14, Inow come to the magnificent forest exhibition sent 
from Austria and shown in several bays of the Forest Palace. 
Taken all round, it is probably the most complete of the non- 
French collections, thongh it is really difficult to say if it is 
really better than the fine exhibits of Hungary and Russia. Its 
chief advantage, however, over these latter, lies in its being all 
considered as one collection, while in the others several separate 
callections are shown, which perhaps, especially in the case of 
Hungary, make a hetter general show. In inspecting the 
Austrian collections the jury of Class 49 had the assistance of 
one of their members, Herr Ferdinand Wang, Conservator of 
Forests at Vienna, who was most kind and obliging, as was also 
Dr. M. O. Popper, Director of Domains, a member of the jury of 
Class 59, 

The first thing to be examined was the beautiful forest map 
of Austria, which includes Bohemia and Moravia, on which can 
be seen at a glance the distribution of forest and the zones 
occupied by the chief classes of tree, firs, pines, oaks, etc. ; also the 
administrative forest areas. Then we have a fine series of 
photographs, acting as object-lessons in sylviculture, all of them 
of importance, and most carefully selected, Various specimens 
of working-plans lie on a table accompanied by their maps and 
control-books, and illustrate the pains taken in Austria not only 
to ensure a proper management of the forest areas, but also to 
record and register information of value connected with them. 

Timber-transport is illustrated hy models, photographs and 
transparencies. ‘ Reboisement” works are shown by tabular 
statements, maps, plans, models and photographs, mostly refer- 
ring to the Tyrol and Salzburg. From a carefully prepared table, 
I gathered that the arca so far treated amounts to 250 square 
miles and the money expended to nearly £100,000, 

A very important exhibit is that of the experimental 
stations, the chief of which is the one at Mariabriimm near 
Vienna, which is probally the best equipped forest experimental , 
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: the 

There are others scattered all over 
rom : hich illustrates them; and 
tmpire, as may be seen from i map W illus nea 
See Tibet they consider are (3) cultivation et cee 
(2) thinnings and cleanings, (4) Fe tae See 
tioning experiments, [ may us wel fills © oy 
wre! of Renee for testing woods which interested me very 


much. It isa very simple machine designed hy Hery Friedeie 
of Mariabriinn, and made hy the well-known firm of J. Amsler, 
Laffon and Son of Schaffhausen in Switzerland, It is worked by 
a small hydraulic press, which enables the weights to be gra- 
dually increased, and the increase to be accurately measured, and 
even the model which hardly stands more than 8 or 4 feet high 
ean be made to test bars of a square inch in section for trans- 
verse strength or cubes of | inch for resistance to erushing weight. 
There ought to be a machine of this description in India 
attached to the Forest School at Dehra. Forest houses are 
illustrated by pictures which give the types on which the houses 
provided for the staff from the rank of Inspector down to that 
of Forest Guard, ave built, an] compare those built at the present 
day with the much less convenient houses of the past. 

In frames on the wall is seen a series of specimens to illus- 
trate the effects of judicious thinning, and some of the fine 
transparencies are also devoted to this subject. Other tabular 
frames show the effects of the smoke of factories on forest trees 3 
while on shields are displayed the beautiful collections of forest 
tools and implements, 

Tt would take long to deseribe in detail all the interesting forest 
exhibits of the Austrian section; in addition to what we have 
mentioned there are collections of seeds in reversed bottles (pro+ 
bably the best system yet dis:overed of exhibiting secds as well 
as gums and other small articles af produce); specimens of wood 
sections; complete exhibits io illustrate the mannfacture of 
wood-wool and paper pulp; and (most important) a full account 
with specimens to iJlustrate the distillation of wood and the 
manufacture from it of acetic acid, methylated spirit, creosote 
and other important chemica! products. I regret that I had 
not sufficient time fully to examine and note about the fine 
collection under Class 60, chiefly the work of Dr, Popper, 

The forest, area in Austria is about 37,500 square miles or 30 
per cent, of the area of the Empire, and the yearly production of 
wood reaches about a thousand million eubie feet. There is 
a considerable excess of exports over imports of wood, Austria 
being one of the few Furepean countries in which this is the case, 
By the kindness of the Austrian Government, a number cf 
valuable papers on forest subjects were distributed free to mem- 
bers of the Forest Congress and to members of the Juries. Some 
of the most important are the following :-~ 

(1) The restoration of fovest in the Karsé on the coasts 
of Austria and Tyria, by Josef Vucieh, Conservator at ‘I'rieste. 


station in the world, 
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(2) The Ilome industries of wood in Austria, by Professor 
Tauboeck, 

(8) The question of the beech in the Austrian forests, by 
Leopold Iufnagl. 

(4) The disadvantageous influence of bad treatment on the 
future of forest. growths, by Ifermann Reuss, Director of the 
Forest School of Weisskirchen in Moravin. 

(5) The study of the effects of damage to the bark of 
spruce trees produced by large gaine, by the same. 

(6) Forest Police in Austria, 

ie Phe eanlation of torrents in Austria. 

iuide to the Government Fore: i 
establishments in Austria. pee eS 

The latter work gives a very interesting aecount of the 
Forest Department in the Empire. As before stated, the area 
of forest amounts to about 37,500 square miles, but of this only 
5,868 are the property of Government or of public establishments. 
Of the forestarea, 51 percent. is spruce, 18 per cent. silver fir, 204 
per cent, beech or hornbean, 4 per cent. larch, 3 per cent. pine, 
only 1-3 per cent. oak. The staff consists of one Ministerial 
Councillor, 9 Conservators, 109 Inspectors, 254 other officers, 
and 1,801 Forest Guards. ‘The annual receipts come to rather 
more than £600,000 and the expenditure to about £478,000, but 
if full account is taken of the cost of direction on the one hand 
and the value of free grants on the other, the nef revenne comes 
1o nearly £175,000 which calculates out to about 1s, 3d, per acre. 

15, The exhibits of Tungary compete, in extent and value, 
with those of her partne: in the dual Monarchy. But they are 
split up among several exhibitors instead of being grouped 
together, and in any case Croatia and Siuvonia forms a separate 
section. ‘The Ifungarian Forest Section, like that of Austria, 
occupies a considerable length on both sides of the building at 
the back of the Pavilion “ des Foréts eb de la Chasse” with the 
main path for sightseers passing down the centre. There is 
also au annexe in a chalet behind, On one side is a dioramic 
hunting scene with the animals of the Hungarian forests, some of 
them very cleverly set up and shown in life-like attitudes. The 
king exhibits wild bear heads, the Archduke Joseph Augustus 
100 heads of roedeer, anil other noblemen and sportsmen of Ifin- 
gary exhibit fine trophies, with collections of guns from the most 
ancieut old matchlock io the latest breechloader. The jury of 
Class 49 were again fortunate in having, as one of their members, 
the Officer in charge of the forest colleetions, who was most 
kind and most anxious to show us everything he could. This 
was Herr Jean Foéldi, Conservator of Forests at Buda-Pesth, to 
whom the arrangement of the splendid Ifungarian forest collection 
had evidently been a labour of love. Ido nob propose to follow 
in the few remarks I have to make, the classification adopted for 
Jury purposes; all I can expect to be able to do is to indicate 
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the chief exhibits which interested me, and those to which a 
visitor might most satisfactorily <levote his attention. 

The most conspicuous object: on entering the section, and the 
one which any visitor must first study, is a magnificent relief 
map of Hungary showing the forests, ‘These relief maps are made 
hy cutting out the contours on the staff map of the country and 
arranging them at the proper height one above the other, The 
“steps” between the contours can then be filled in, and the 
result is a relief map which only requires painting and printing to 
be ready for use, But the work is one requiring great care and 
taking munch time, and the makers of the big Hungarian map, 
Messrs, Gregersen, Vaitzik and ‘Cerfi, deserve the greatest credit 
for the success of their work. ‘There are other good maps also 
and many fine photographs. 

The exhibition of working-plan books and maps, tables or 
production and analysis of typical trees, is one of considerable 
interest, as are the books containing historical descriptions of the 
forests, The volumes published by the Forest Society must 
be full of interest to those who read Hungarian. The damage 
done in Europe of late years by the “ Nun” moth (Liparis 
Monacha) is well known, but it is not so well known that the 
results of using mineral tar to cover the holes of the trees for 
a certain distance and keep the eaterpillars cff, have often been 
a serious damage to the wood. An exhibit of sections shows 
how the parts covered with tar have got covered over and caused 
holes and bad places to be mide. ‘The damage is greater in 
broad-leaved trees than in conifers, and it is probable that if a 
vegetable tar is used the damage will be less, 

There is a very fine collection of models, some of large size, 
illustrating forest fellings and extraction, works of re-clothing 
denuded areas, saw-milla, watcr-sluices, forest houses, ctc, The 
finest of these models were prepared by Herr Charles Kaan, 
Forest Officer of Beszterezebanya. Another noticeable model is 
that exhibited by Herr A. Masztics of Lipté-Ujvar, represent- 
ing a seed-drying house of a new and perfected design. The 
‘“sécherie ” produces 6,000 kilos of seed yearly, and gives 
a yearly revenue of about £1,000, Another fine model is Herr 
G. Marton’s model of * reboisement ” work in the region of the 
Karst. 

The Royal Forest School of Selmeczbénya (Chemnitz) exhibits 
specimens of the drawings done by the students; models of saw- 
mills, forest houses, seed factories, and works for the utilization of 
oak; plans and photographs of the school with maps and working- 
plans of the forests attached to it; books and instruments used in 
teaching ; collections of insects, gall nuts, medicinal plants and the 
diseases of trees. The importance of this Forest School will be 
understood when it is known that in the eight years, 1881 to 1808, 
1,306 students appeared for the final examinations, of whom 1,031 
passed and received diplomas. There are also four secondary 
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schools and a separate school in Croatia-Slavonia, An account of the 
schools given in Colonel Bailey's paper on “ Forestry in Hungary,” 
published by the Royal Scottish Arboricultural Society in 1887, in 
which work is also given an excellent description of the Hungarian 
forests and an account of a tour made through them. It is at Sel- 
meczhinya also that is situated the central experimental station 
whose publications form an exhibit and who also show a fine 
collection of the diseases of plants caused by parasitic fungi, which 
are excellently prepared. ‘ 

Among noticeable exhibits is an excellent apparatus for sowing 
small seeds in nurseries exhibited by the Director of the Royal 
Forest School, Herr Louis Fekete. Another seed-sower, this time 
for large seeds, such as acorns and beech-mast, is exhibited hy Jean 
Lotos, a forest guard, It is a plough with a share to open the 
drill, then behind it comes the arrangement for sowing the seeds, 
and this is followed by a reversed share which closes the furrow. 
Another useful instrument isa sowing stick, exhibited by Herr 
A, Gabor, which is used for dibbling large seeds like acorns in 
vacant spots in the forests. A 

I was much intere-ted in an important series of photographs 
showing the growth of planted oak forest at intervals of 10 years 
from the sowing of the seed to its fitness for felling at 100 years of 
age, This is accompanied by a table of the production of oak 
and the working-plan of the Forest of Balinez, made by Herr 
Attila Pérnai. I was also struck by the value of a new forest 
compass “Systéme Csihy” which combines a theodolite, compass, 
and plane table. It seems to me an improvement even on the 
excellent instrument in use in France and which we employed at 
Nancy. I was told that its cost was 360 frances. [t would 
probably be well suited for forest sarvey work in Inia. 

To enumerate all the many interesting things in the Hun- 
garian exhibition would be impossible, and it is sufficient to add 
that the collection of wood specimens and specimens to illustrate 
forest. industries, and vspecially the cutting of veneers, is very 
complete. 


The collection of Croatia-Slavonia occupies a corner and also 
the chief part of the chalet outside the Forest Palace. The Forest 
School of Zagrab exhibits a collection of oaks and their acorns, and 
a set of the tools ased in forest work in the great oak forests of the 
province. The Forest Association exhibits their publications, with 
a fine map, photographs, collections of wood-sections and manufac- 
tured articles. The chief species of tree are the oak and beech, the 
forests of which occupy about 29 and 60 per cent. respectively of 
the forest area, leaving only 11 per cent. for conifers, The oaka 
are sometimes of very large size as may be seen from the splendid 
‘specimens of which the chalet is constructed. One of these was 
about 42 feet long, 60 inehes in diameter in the middle, and had a 
content of about 570 cubic feet. It was about 300 years old, 
and there were several olhers nearly as big used as supports for the 
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building, One specimen hud about 19 feet diameter. ‘The size 
and straightness of the Slavonian oak timber was most: striking. 

The area of forest in Himgary comes to about 29,000 square 
miles, that in Croatia-Slavonia 6,800 sqnare miles, total $4,800 
square miles, making about 28 per cent, of the area of the king- 
dom. Of the Hungarian area, 4,400 square miles belong to the 
Government, The beautifel relief maps already referred to show 
the distribution of species very well, firs on the mountains, oak 
along their bases, beach on the slopes, The oak forests constitute 
28 per cent., the beech 5 per cent., and the remaining 21 per 
cent. only are conifers, The usual rotation of high forest is 100 
years, and every endeavour is being made to replace the beech, 
which is of small value, by oak and other more valuable kinds. I 
have not been able to find the revenue and expenditure of recent 
years, but Colonel Bailey gives it for 1885 as revenne £500,000, 
expenditure £332,000, surplus £168,000. It is now probably 
considerably more. As is the case for Austria, so in Hungary, 
the exports of timber largely exceed the imports. M. Mélard 
Cnsuffisanee de Ia production des bois d’ ceuvre dans le monde, 
Paris, 1900) puts the value of this excess at 8 million pounds 
sterling, The most noticeable point about the forest literature and 
the forest exhibits of [ingary is the evident desire of the State to 
improve the administration of the forests, to restore areas denuded. 
of forest to their former condition, and to foster in every way the 
increase in the forest area in view of the benefits which are to be 
expected from it both financially, industrially, and in its effect on 
agriculture. 

The staf€ consists, for the Government Forests of Hungary 
and Croatia-Slavonia, of the following officers (using the terms 
which make the grades correspond as nearly as possible to those of 
France) :— 


Hangavy. — Creatia-Slavonia. 
Inspector-General 3 1 
Conservators 10 2 
Inspectors 23 6 
Assistant Inspectors «100 2 
Gardes Généranx .., ve BOL 43 
Brigadiers and Forest Guards... 1,012 317 


Among the valuable and important pamphlets on forest 
matters in ITungary, distri) uted to the members of the Jury and to 
those of the Forest Congress, the following are most noticeable :— 

(1) Orders regarding working-plans, 

(2) History of the Forest School of Selmeezhanya, by Ei. Vadas, 

(3) Organization of the speeial schools for Forest Guards, 

(4) Plantation and enltivation of willows as a protection 
against inundations, by Ignace Daranyi. 

(5) Measures of defimce against the “Nun” moth, by F 
Szakmary. 

(6) ITistory of the National Forest Society, 
(1) Ilistory of the question of forest experiments. 
(8) Law No, 82 of 1879 on forests. 
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The general catalogue of the Exhibition of Hungary and the 
special forest catalogue also contain most interesting information. 


16. The forests of Busnia-~Herzeqovina are not represented 
by exhibits, but it is right to draw attention to the pamphlet 
by Herr Ch, Petraschek, the head of the Forest Department, on 
the development of sylviculture in these States, which are under 
the protection of Austria-Himgary. It explains how, when the 
States were taken overin 1878, a Turkish forest law was found 
whieh had never actually been put in force, but which has been 
made the basis of the forest work of the future. The area of 
forest is more than 10,000 square miles, 80 per cent. of which 
belongs to the Government, but much overburdened with cus- 
tomary rights. There is a large stock of over-mature oak which 
is now being exploited, but with great attention to the main- 
tenance of the annual yield and improvement,—a practice, which 
is of interest to all those who, like the Forest Officer in India, 
have to deal with forest fires, is worth noting, When the person 
who has fired the forest eannot be discovered, the commune on 
whose territory it has broken out, is expected to fence the forest 
and maintain the fenee as long as may he necessary to cnsure 
reproduction. The application of this measure has had a great 
success in stopping incendiarism. - 


17. Rowmania has a large Government forest exhibit in the 

Forest Palace with a separate exhibit of even greater value in the 
Roumanian Nationil Pavilion in the “ Rue des Nations” for the 
Srown domains. ‘This latter collection has a fine relief map; a 
good series of photographs ; a collection of specimens of wood in 
book form with the bark at one end and a sliding glass panel at 
the side which discloses specimens of the leaves, flowers and fruit ; 
a herbarium of forest plants, and a series of models. The chief 
of these models is one of the methods of extraction of timber hy 
means of forest railways, and another shows a saw-ill with 10 
yertical and several circular saws. 


The Government collection chiefly contains exhibits of worked- 
up timber, such ax pieces of oak for cooperage, parquet floors, 
veneers, cte,, but there ie also a splendid series of photographs of 
forest scenes and forest works, and some excellent Jarge maps to 
illustrate the distribution of forest in the country. The sections 
of trees are also well prepared and interesting. A felling saw is 
exhibited by Messrs. Davidevici Brothers of Bacan, worked by a 
band from a stationary engine, but it is net nearly so good as the 
felling saws exhibited in the English section by Messrs. Ransome, 


The area of Slate Forest in Roumania is about 4,200 square 
miles. About hall of this area consists of beech or beech mixed 
either with coniferous trees or with oak and hornbean, a quarter 
per cent, is oak forest and the rest conifers or white woods with 
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a small quantity of acacia, The revenue is about £1,600,000, the 
expenditure about £600,000, Only about one-tenth of the State 
Forest area is as yet under working-plan, The exports exceed 
the imports of timber. 

18. In the National Pavilion of Servia is a fair map of the 
distribution of the forests, which are, however, mostly private ; 
books on forest administralion, and a small collection of forest 
tree seeds in inverted bottles. The area of forest in Servia is 
about 8,000 square miles, 

19. Bulgarta shows chiefly specimens of wood cnt 80 as to 
show the bark and the transverse, radial and tangential sections, 
A collection of walking sticks is noticeable also. 


20. Turkey and Greece are not represented, and I have 
not succeeded in finding information regarding theeforest area 
possessed by them or by Bulgaria. 


21. The exhibits of Russia are in thyee chief collections— 
(1) that of the Ministry of Agriculinre shown in the Forest Palace, 
(2) that of the Imperial Apanages shown in the Siberian Pavi- 
lion, and (3) that of Finland in the Finish Pavilion in the Rue 
des Nations, They are all fine collections aud contain objects 
of the greatest interest. For the study of these objects in the 
Rassian Pavilion, the Jury of Class 49 had the assistance of oné 
of their members, M. Edouard Kern, Direetor of the Imperial 
Forest School at St. Petersburg; and for those of the Apanages 
we had the guidance of M. Monoré Yol, who was most courteous 
and kind, and who received his visitors in a charming room, 
reproduction of one at the Kremlin, and allowed them to taste 
the excellent wines produced on the Imperia) Estates in the 
Caucasus, and drink the health of Mis Majesty the Emperor, 

The collection of the Ministy of Agriculture occupies several 
bays and on a wall at the beginning is seen the forest map of 
Russia, the colouring of which is very interesting, From it it 
appears that the chief forest areas are, as might be expected, in 
the north. Another map shows the forests of Siberia and Cen- 
tral Asia. There is also a large collection of photographs of 
different aspects of forest growth and of all kinds of trees, ‘The 
working of the forests is illustrated by the working-plans of 
selected areas and the }ooks and orders relating to the subject. 
Administration and Police are illustrated by tabular statements, 
books and papers, drawings of uniform, ‘and pictures of the 
forest houses for all gradvs. The Forest School is represented 
by photographs of the buildings, tables and diagrams, manuals, 
maps, etc., as well as by excellent specimens of the work done 
by the students. 


The collection of wood specimens is probably the most com- 
plete and the best arranged in the exhibition. “The specimens 
are large, perhaps 3 feet high, and are cut so as to show the 
e 
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grain on the various sections and vety carefully Inbelled, Ag at 
example, f quote :— 

“Tarch (Larix Sthiries), age 115 years. Height 22 m. 
Diameter 86 m. Specific weight 0-647, Hesistance to compression 
787 kilos per cent. square. Composition of Forest: Larch 0-3, 
spruce and silver fir 0'4, birch 0°2, pine Ol. Density of growth 
o9, Contenta of forest 400 metres cubes per hectare, Soil 
sandy, fresh.” 

The forest herbaria exhibited are very good, and among the 
trees of which specimens are shown, are some of much interest. 

The collection of the Imperial Apanages is also an interesting 
one with another collection of wood specimens and a good show of 
timber in scantling, the different planks, ete., arranged ina re- 
volving case so as to be easily inspected. 

The Muscovite Society of forest working exhibits maps, pho- 
tographs and models of forest works, and the Forest Society of 
St. Petersburg their publieations. here are several private 
exhibits, most noticeable among which sre the albums and forest, 
products exhibited by M. Poliakov of Taganrog in the province of 
the Don; the instruments chown by M. Minssocdev and the pro- 
ducts shown by Baron Steingel of Koubanskaia. 

The exhibition of Finland was also a very interesting one. 
The forest map shows the great, forest resources of the country, 
but it was explained that the fine timber is chiefly in the south 
and that towards the north the trees get more and more stunted. 
Asan example, there is exhibited in the Russian Court a section 
of Scots pine from Lapland 200 years old, but having only a dia- 
meter of less than 5 inches. Three beautiful photographs give 
an idea of the Finnish forests, while other photographs show the 
tar-industry which secms still to be carried on in a rather primi- 
tive fashion, The specimens of woods are well prepared, but 
naturally not numerous, the spruce, Scots pine, birch and the 
European and Siberian larches being the principal species. The 
use of biveh-knots and burrs for furniture and ornamental articles 
is well illustrated, 

The Forest School of Evois shows a collection of maps 
drawn by the students, illustrating the neighhouring forests 
and their working-pking ; while timber transport is ilustrated by 
models of rafts, boats, sledges and other similar works. 

I noticed particularly an implement I had not seen before, 
used for making planting holes. It consists of a strong iron 
crowbar pointed at the end and surrounded by an iron circle with 
spikes, It is easily understood that if the crowbar is pushed into 
the ground far enough, it makes a hole for the tap-root, while the 
ring of spikes stirs up the surface soil, In soft soils such an 
implement might be @ saving ; in hard soils it would hardly works 
in either case the labour would probably be nearly as great as 
that necessary for the use of the spade. There is also a fine 
exhibit of forest touls and implements, and ta conclude, I may 
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mention the beantiful stuffed birds, especially a magnificent owl, 

the Strix lapponica; and the interesting furniture in the 

enarming Finland Court, which well deserves a long visit, and is 

one of those in the Avenue des Nations of most interest and best 

taste. : 

The vast extent of the forests of Russia, including Finland, 
may be understood from the fact that they consist of about 
618,000 square miles, which is 32 per cent. of the area of the 
territory. In addition 87,000 snare miles are in Finland, and 
represent about 60 per cent. of the province, In Siberia there 
is a further very large forest area. Of the Russian area, 64 per 
cent. helongs to the State; 24 per cent. to private owners; 8 per 
cent, to communes; 3 per cent. to the Imperial Apanages, and 
the rest to different public establishments. The chief tree is 
the spruee, pure forests of which cover enormous areas; next 
come in order the Scots pine, oak, larch, beech, lime and_ poplar. 
In Poland are found the silver fir and beech, while in the Caucasus 
among the chief trees are the Abies Nordmanniana and 
the Picea orientalis. The occurrence of pure forests of the 
lime insome Governments, especially Kostroma, Viatka, Kazan 
and Onfa, is remarkable. The wood is much used, as well as 
the bast, which latter serves for making shoes, baskets and 
boxes. In the Siberian forests the Larex Sibirica and Abies 
Sibirica are notable species. 

It is difficult to describe easily the grades of the officers of 
the forest service, but, so far as I can make out, there are 
one Director, 2 Snb-Directors, 49 Conservators, 1,344 Inspectors 
or Foresters, 1,865 Assistant Inspectors of various categories 
of service, 5,186 Brigadiere, 19,102 Forest Guards and 6,165 
Guards of other titles. The Forest School is at St. Petershurg, 
where the number of students is usnally about 500; and there 
are 30 secondary schools with about 537 students. The pre- 
paration of working-plans began in 1840 for Russia, and in 
1898 for Siberia, and the work is making great progress. 

The revenue of the forests in 1898 came to £6,670,000, the 
expenditure to £1,270,000 ; so that the net revenue was about 
£5,400,000. 

I may conclude by mentioning the interesting descriptions 
of the Apanage forests of Nelengsko-Kokovinskaia and Krasno- 
stanskaia, copies of which were distributed to the members of 
the Jury and to the Forest Congress, and in which the nature 
of the systema of working employed in Russia may be excel- 
lently studied. 

22, The forest exhibits of Siveden are in the gallery of 
the Forest Palace, where attention is at once drawn to the 
diorama of a Swedish pine forest with actual tree trunks and a 
lovely distant view of a lake and mountains. 

Close by is a fine mode! of » saw-mill on the coast with the 

« transport rouds leading from the interior and ships in front 
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londing up seantlings for export; and alongside is a well arranged 
exhibit of wood paving blocks arranged (o show the marks of 
the various eompanies and persons who export. A large map 
gives a good idea of the extent of forest in Sweden, and there 
are excellent collections of woods, cones and seeds, wood-pulp, 
wood-wool, and the products of carbonisation. Among the 
wood specimens [ nated two of nearly the seme size, one from 
a tree 37 years old, the other from a tree 220 years old. They 
had grown barely @ feet apart, but in one case the land had been 
drained, in the other it was still marsh. 

The arca of Sweden is about 159,000 square miles, and 
of this area more than 47 per cent. is forest, the Government 
Forest estate occupying abont 28,300 square miles. It is 
unfortunate that Lerr Lundstyém’s account, in the special forest 
eatalogne, gives little or no information regarding the manage- 
ment of this area, but only treats of the utilization of the produce, 
and states that a good deal of drainage and plantation work is 
being effected. Tt does not even say whether any of the forests are 
under working-plan or not. ‘The chief species of tree are, as is 
well-known, the Scots pine and spruce. 

23, Norway is scarcely represented at all as regards its 
forestry, the only exhibitor in the National Pavilion being Herr 
Ring of Christiania, who shows a simple system of sledge for the 
extraction of large plese of wood in season of snow. The 
frantework is very light, so that it ean be earried back by one 
man. The ares of forest in Norway is 26,000 square miles, or 2t 
per cent. of the country, The imports, of course, are very small in 
comparison with the exports, but the progress made in forestry 
to ensure a permanent ytehi has not yet heen very great. 

24. Great Britain sso is not itself represented officially, 
only British India, Ceylon, Canada and West Australian appearing 
to represent the Empire. But itis right to draw attention to the 
excellent saws, the special tree-feller and a crosa-cutter exhibited 
by Mesars. A. Ransome & Co. of Newark-on-Trenté, ‘The tree- 
feller is worked by steam passed through a strong flexible steam 
metallie hose, which may leas long as 60 feet from the boiler, 
which is light and easily wheeled about, For felling trees on 
fairly level ground, where a large exploitation is made and a 
number of trees felled closv together, the use of such a machine ig 
a great saving in cost. The British forest area is, according to 
M. Mélard, about 4,750 square miles, or 4 per cent. of the surface 
of the country. The imports are immensely in excess of exports, 
The area of Government lorest ia very small indeed, 

25, The collection exhibited by British India is shawn in 
the gallery of the Indian Favilion in the ‘Trocadero Garden. But 
all the Imperial Court is to some extent a forest exhibit, for it 
exemplifies the use of the shief Indian woods for carving, decora- 
tion and furniture, by meong of handsomely carved show-cases and 
othér exhibits. Much of the central trophy, the Travancore show 
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case, and the grand stairense are of teak wood (Tectona grandis), 
the Madras show-cases and parta of the central trophy, of blaek- 
wood (Dathergia latifolia); furniture, mest of the tea-court 
verandah, and one arch of the central trophy, of sissu (Dalbergia 
Sissoo) ond other parts or articles of Padauk (Pierocarpus dalber- 
gioides), sandal-wood (Santalum album), and cedar (Cedrus 
Deodara). Much of the carved work was prepared by officers of 
the Indian Forest Service under the supervision, often from the 
designs, of the Inspector-General, Mr. B. Ribbentrop. The Jury 
was guided over these collections by myself. In the forest 
collections, the maps of the forest, the working-plans and the 
various forestry and other works prepared by officers of the depart- 
ment, are the exhibits of most interest ina seientifie point of 
view. There are alse models to illusurate Lhe use of elephants and 
buffaloes in timber extraction; models of forest houses and the 
housea of native forest tribes; large collections of arms and 
implementa and a fine set of panels representing the chief 
furniture woods, named and polished. Then there is the 
excellent colleetion of articles of minor forest produce, consist- 
ing of barks, roots, leaves, flowers, fruit with gums, resins, 
oils, india-rubber, fibres, ete., and « set of small objects to illus- 
trate small forest industries; this collection was made at and 
sent from the Imperial Forest School at Dehra Dun. A large 
trophy illustrates the bambeo an the various uses to which 
bamboo is put in India; while the important sandal-wood trophy 
which has specimens of the various -yualities of commercial sandal- 
wood, was sent by the Maharaja of Mysore, whose Conservator of 
Forests, Mr. J. L. Pigot, is the author of the pamphlet on the 
subject. 

The area of forest, the properly of Government, under the 
Indian Forest Department, is about 120,000 square miles, of which 
over 80,000 square miles are specially reserved for permanent 
working. Nearly 30,000 square miles are under working-plan, 
The staff of the forest consists of one Inspector-General, 19 Con- 
servators, 180 Inspectors and Assistant Inspectors of the Imperial 
and 112 of the Provincial Service, 437 Rangers, 1,226 Foresters 
(Brigadiers) and 8,533 Forest Guards. The members of the 
Imperia] Service, almost all Eurepean, are recruited from the 
Forest School at Cooper’s Hill in England ; those of the provincial 
staff, partly Enropean, partly native, from the School at Dehra 
Dun in India, where there is also Secondary Forest School for 
the training of Foresters, There is another Secondary School in 
Burma. The Bombay provincial staff is trained at the College of 
Science at Poona. 

The revenue of the Fndian forests is nearly £1,200,000, the 
expenditure nearly £700,000, 80 that the net revenue is about 
£500,000. 

The chief timber tree of India is the teak (Tectona grandis), 


the exports of which amount to about four million cubic ‘feet 
. 
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yearly, “Padauk,” a red furniture wood from the Andaman 
Islands, is also considerably exported, as is the Blackwood or 
Rosewood of Western India, In Northern India the chief timber 
for building ia the sft (Shorea robusta), while the Himalayan 
cedar (Cedrus Deodara).is universally employed in Publie Works, 
especially for railway sl-epers. Ebony, Satinwood, Sandal-woad, 
Walnut, Boxwood, Red Sanders, Sappanwood, Palmwood, rattans 
and bamboo are exported to some extent, as are the minor pro- 
ducts—india-rubber (Ficus elastiea), lac, cutch, gum arabic, wild 
pa myrabolams (Zerininalia chebula), gamboge and gutta- 
percha, 

26, Ceylon has no exhibits in Class 49, but in Class 50 
shows a fine collection of woods, among which the Calamander 
ebony (Diospyros queesita) ig especially noticeable, with the 
Palmyra and Cocoanut palms, and many other woods of local 
value. Tt is from Ceylon that comes 4 Jarge amount of ordinary 
ebony and a quantity of the valuable snatinwood (Chloroxylon 
Swietenia) so well known for its use in making brush backs and 
fine furniture. ‘Tanning materials, gamboge and gum resins are 
also exhibited. All these have been arranged by Mr. W. E. 
Davidson, whose beautiful catalogue is a model work of much 
value, but omits an account of the Forest Department. ‘The area, 
of good forest in Ceylon is said hy Mr. Davidson to be 12 per cent, 
of the area of the Island, i.¢, about 3,000 square miles. The 
present Conservator is Mr, A. F. Broun. 

27, Western Australia also has no exhibit in Class 49, but 
jn Class 50 shows a splendid set of timbers, among which the huge 
logs of Karri and Jariah (Hucalyptus) are especially noticeable. 
Neatly all the woodwork of the Court is made of these two timbers 
which are in considerable use for wood-paving in London and other 
large towns. Many other valuable woods are shown, and the 
capabilities of the West Australian forests in respect to furniture 
woods are exemplified in a fine table made of various species cut 
so as to show the grain to the best advantage. According to 
M. Meélard, Australia, asa whole, possesses about 125,000 square 
miles of forest, t¢, about 4 per cent, of the surface. 

28. The forest exhibits of Canada are shown in the Forest 
Palace and are well worthy of study. 

The collection of woods is very complete and very well 
prepared, and rivals that shown by Russia. The account of the 
Forest Wealth of Canada,” prepared by Mr. James Macoun, 
the officer in charge, is excellent, and I was glad to read in it thab 
«the various Governmints are taking steps towards the reforest- 
ing of the denuded areas under their control, and thongh the 
actual work so far done in this direction is not great, preliminary 
investigations are being made, which will enable them to apply 
the methods best. suited to each district.” 

A remarkable exhibit is a fine series of photographs of 
Canadian forest trees, each framed im the wood of the tree 

° 
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represented. These are exhibited by the Geological Survey of 
Canada and number 86 in all. Some of the trees are represented 
also by large rounds or big planks, and each species is accom- 
panied by specimens of the articles chiefly made from it. Thus, 
for example, the sugar maple (Acer saccharinwm) is represented 
by “sections of log, square timber, boards, polished panelling, 
blocks and squares, chair paits, kitchen utensils, butcher's 
skewers and other specialities.” 

The chief timber trees of Canada are: White pine (P inus 
Strobus) better known in Europe as Weymouth pine 5 white spruce 
and black spruce (Picea alba and Picea nigra) ; Douglas fir or 
oo pine ys (Peeudotsuga Douglasti) ; Giant arbor viteo 

uye gigantea); Sugar maple (Acer saccharinum) ; white 
oak (Quercus alba); and blick walnut (Juglans in 1 
Mr. Macoun, in his interesting catalogue, gives the fines 
information regarding the value of Canadian timber exports :— i4 


£ 

Nova Scotia oe 
New Brunswick _ ial oleae 
Quebue ie be 2,455,416 
tari ‘ine ae 2,120,472 
British Oolumbia ex 158240 


the other colonies as yet producing only timber required for 
home consumption, 

The forest area of Canada is estimated b M. 5 
about 1,250,000 square miles, or 38 per cent. of the peat yt 
dominion, 

29, The Forest exhibition of the United States is partly 
in the gallery of the Forest Palace, partly in a charming log 
chalet behind. The collection was arranged by Dr, Bean of the 
Department of Agriculture, to whom I am greatly indebted for 
much information and kind help in seeing all his interesting 
exhibits, Tirgt in importance comra the collection of photographs 
and transparencies exhibited by the Ministry of: Agriculture 
in Washington. The transparencies have been very justly admired 
by all who have seen them ; and conspicuous among them are those 
of the giant trees of the Western States, Sequoia gigantea and 
Sequoia sempervirens. With these are also exhibited the many 
useful Government publications which are well known and whieh 
are so well printed and arranged and so liberally distributed ; also 
a great set of transparencies of wood sections giving many more 
specimens than are published in M. Hough’s work. The “ forest 
service of the State of New York” exhibits fine wood specimens, 
well arranged; and the “Forest Commission of California” a 
collection of furniture woods prepared to show their capabilities 
both in block and in veneer. 

The “ Forest and Stream Publishing Company of New York ” 
exhibits its journal “ Forest and Stream,” but this journal is really 
more devoted to sport than to forestry. 

. 
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The exhibit of the “ Southern Railway Company ” isin the 
chalet and consists of a picture of a saw-mill with the streams 
arid railroads serving it, and @ collection of photographs of 
forest scenes. Mr. Roieyn Hough’s collection of photographs 
of type trees and his seven volumes of wood sections known as 
“ American woods,” each plate giving asa hand transparency 
the transverse, radial and tangential sections, was much admired; 
while his valuable works on Forestry were shown by Dr. F. B. 
Hongh. The “Elements of Forestry” is his best known book. 
The United States have as yet no regular forest service, but 
some of the States lave begun to make reservations and to 
introduce methods of economy. According to M. Mélard, the 
approximate area of forest, is rather more than 3 million square 
miles, being ahout 25 per cent. of the total area, The value of 
the timber imports 1s considerable, being about £1,900,000, 
while that of exports is about £5,900,000. 

30. The exhibits of Japan also come in the gallery of the 
Forest Palace, bat chiefly belong to Class 50 rather than to Class 
49. In Class 49, howcver, come some interesting things: there 
are maps of the forests and photographs: in the chief map it is 
interesting to see that the country is divided into four zones—(}) 
the Tropic Zone, characterized by Ficus Wightiana, (2) the Warm 
Temperate Zone, characterized by Quereus sempervirens, (8) the 
Cold Temperate Zone, characterized by Fagua japonica, and (4) 
the Cold Zone, characterized by Abies Veitchit, Mariesit and 
Sachalinensis. 

Noticeable is a collection of woods arranged in a frame, each 
apecies being represented by radial and traneverse scotions and a 
slab of hark. A very fine exhibit is one of sections of Cryptomeria 
jeponica taken at intervals of 2 metres and arranged in order to 
show the growth, and the curve of growth for the whole section 
and for sapwood only. The sections are cut so that one side is the 
diameter, Besides the Oryptomeria several other trees are thus 
illustrated. Perhaps the most remarkable exhibit ia the collection 
of bamboos, of which £6 varieties are shown, prepared for export 
hy the manufacturer Mr, D. Nagata of Hiogo, They are accom- 
panied by a fine herbarium. The culms are all beautifully bloteh- 
ed and marked, and it is difficult to say how far this has been done 
naturally or artificially. The largest species is called “ Mo-so.” 

An interesting pamphlet distributed to the members of the 
Jury, gives an account of the trees of the division in the north 
of Japan called Hokkaido, which ehiefly consists of the island 
of Yezo, Here the area of forest is ahont 24,000 square miles, 
nearly all “Imperial,” or “State,” the difference between which 
categories is not explained, but the area is 66 per cent. of the 
arenof the division. The list mentions 50 important species, 
and describes No. 13 “ Sennoki" (Acanthopanax ricinifalium) 
and No. 20 “ Yachilamo” (Fraxinus mandshkurica) as the most 
useful timbers, It is not surprising to find an ash so well spoken 
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of, but it is 80 to note that an Araliaceous tree is so valuable, 
No, | “ Katsura” (Cercidophyleum japonicum) is also anid to he 
important, and among conifers No, 43 “ Asunaro ” (Zhujopeis 
dolabrata), No, 47 ' Kuroyezomatsn ” (Piceaicea ajanensis) and 
No, 60 “ Shikotanmatsn ” (erie duhurica) are recorded as appar- 
ently the most valuable. Specimens of all the woods mentioned 
find place in the panels. Japan has many other exhibits, mostly 
in Class 50, to which class I regret [ am unable to do justice here. 
According to M. Mélard, Japan imports rather more timber than 
she exports, the figures being: imports £60,000, exports £36,400; 
and he thinks that with care her forest resources should suffice for 
her needs, Japan has already established a good forest adminise 
tration and good schools, and I can only regret that I cannot add 
any fuller information regarding them. The forest area is about 
46,000 sqnare miles, 

31. There are no exhibits from any part of America exeept 
the United States, Canada and the French West-Indian Islands, 
Mexico has some interesting woods, probably in Class 50, and 
some of the South American countries may have similar exhibits, 
but none are represented in Class 41, In Asia the chief omission 
besides Ceylon is Netherlands India, which has a well organised 
forest service and some very valuable teak plantations. In Africa, 
the Cape Colony and its Forest Department are not represented, 
nor are the German Colonies or the Congo. Only the Portuguese 
Colonies show a few exhibits of wood specimens and minor 
produce, 


Note on the Larva of Zublomma amabalis, Moone, as a Lac 
Tasect -destroyer, in the Damoh Division, 0, P, 


By D. 0. Witt, LFS. 


To those interested in the propagation of Jac which in many 
of our forests is an important article of minor produce, the follow- 
ing nates on the above-mentioned insect may prove of interest. 

D In the Damoh Division of the Centra] Provinces lac is a very 
important item of miner forest produce and is propagated almost 
entirely on Zizyphus xylophyra (vernac,, Ghaunt or Katber), 
thongh also ta a certain extent on Butea frondosa (vernac., Chula). 

here are two crops of lac each year formed by the young 
larve of Zackardia lavca, the first swarming out in July and the 
second in November. The lac in which the larve of Fublemma 
amabalig were found, was that produced by the July brood. I first 
noticed the attacks on the 26th September and collected some 
of the larve, ‘The larva is white and unmarked, the head only 
being dark. It appeurs to feed upon the soft bodies of the lac 
larva, taking up its abode with them beneath their resinous coat- 
ing and forming a webbed covering connected with the outer air 
by a silken tube woven together with an admixture of reddish 
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excreta, Whether the tube is formed just previous to pupation, 
as a tunnel of escape for the perfect insect, I am not aware. 
Mr. G. C. Dudgeon, F.E.8. of Palampur, Punjab, to whom I am in- 
debted for the naming of the insect and to whom [sent specimens of 
the larve, perfect insect and a specimen branch uf the lac incrusta- 
tion attacked by the larve: of #, amahatis, is of opinion that these 
silk tubes are made as a tunnel of escape, as the tnbés are all of 
the same size and therefore presumably formed by larve in the 
same stage of development ; and portions of the pupa shell were 
found inside the resinous coating just beneath these tubes. On 
the other hand, I did not notice that these tubes were ruptared by 
the emergence of the perfect insect. 

Six imagos of the larve which I collected early in November 
1899 emerged between January 12th and 20th, 1900. Three more 
between January 22nd und 27th and two more on February 17th. 
It wonld appear therefore that one generation of the insect lasts 
about seven months, as the lac incrustation only begins to form 
in Anuguat. 7 

Mr. Dudgeon informs me that so far EB. amabatis has only been 
recorded from Ceylon and Sikkim, and now Damoh, It would 
appear therefore to have a wide distribution and it would be 
interesting to know whcther it affects for instance the lac in Bengal 
and Assam. J alse understand that it adds only the second species 
to the genus Eublemme now known to feed on a species of Coecida, 
the other described one being H. cocsidiphaga, Hampson. Tt 
would thus appear that there is considerable room for investigation 
in this matter both with reference to F. amabatis itself and other 
members of the same genus. , Among the more interesting points 
requiring investigation with Tegard to B. amabelis I may mention 
the following in the hopes that they may bring forth some inform- 
ation from other quarters :-- ‘ 

1. Does B. amabalis attack both erops of lac? ,So far Ihave 
only found it on the winter crap.) 

2. Does it attack lac on trees other than Zizyphus zylophyra ? 

3. How many generations of the inseet are there a year? 
(There must surely be more than one because the interval between 
January when the imagos emerged, and August when the winter 
crop on which I found the larva: commences to form, is un- 
accounted for.) 

4, The eggs, their form, colour, ete., and where they are 
deposited. ‘ a 

Other points will snggest themselves to those interested in 
the matter, and I therefore need not add to the above, 

Owing to my being transferred to another district I have been 
unable to continue my investigations on this interesting insect, 
but the above notes nay lead to some one filling up the gaps L 
have mentioned. 
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ae ; Burma.* ope at " 
By Max Feraaas, Indian Foresr Servick (Rerrep). 


This is a beautifully illustrated work giving an interesting 
account of the inhabitants of Burma, a people possessing many 
peculiar characteristics, owing to their comparative isolation, and 
whose manners, customs and institutions have undergone but little 
change in the course of ages. The numerous illustrations, which 
convey a very graphic idea of the domestic life of the inhabitants 
of this portion of the Empire, are all from photographs executed 
in a highly artistic style, and in the selection of the views given 
great taste and ski)! are displayed. The scenery of the country of 
which many examples are shown, is remarkably beautiful, as the 
vegetation is most luxuriant. The volume is extremely well printed 
and bound in a very appropriately designed cover. In the appen- 
dices are some notes on Burmese music, with a few annotated 
specimens, showing that the Burmese have made some progress in 
the art, A useful map of the country and an index are appended. 
—moperial Lustitute Journal. 


* Burma, By Max and Bertha Ferrars. With 450 Illustrations Irom Photo- 
graphs. Sm. dto., 11 in. x 9 in. ; pp. 237, Price, 30x. nett. 


V--SHIKAR, TRAVEL, & 


Cowardly Hlophants. 


Everybody who has had any experience with elephants, 
whether used as baggage beasts, as timber-draggers, or for riding 
purposes, knows how greatly one individual differs from another 
in temperament. One is always willing to do an honest day’s 
work, another will only do it at the expense of much goading and 
abuse from the mahout; one staunch, another variably in its 
moods; one plucky and another cowardly. We expect variability 
among weaker animals, but it is strange that it should be so 
extremely pronounced in such an animal as the elephant, which, 
in its wild state, fears no enemy that exists in the jungle and to 
whom, therefore, cowardliness must not be a natural instinct. 


_ Assuming then that a wild elephant is fearless, and I think 
this may be assumed asa general rule, for althongh a wild elephant 
is always on the alert, and can usually be driven without very 
much diffienity, i¢is only by unwonted sights and sounds that 
this is done; the feeling of fear, resulting, subsequently in 
cowardliness, must be acquired during captivity; but when we 
come to analyze tlie different causes that make an elephant show 
the white feathers, we soon find that we have set ourselves a 
difficult task. 

No elephant, I have ever ridden, has shown itself to be quite 
happy when the clatter of a pony’s hoofs was heard at close 
*. 
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quarters behind it; most elephants are afraid of barking dogs; a 
railway or a steamer's whistle isa sound that few elephants can 
hear without bolting or attempting to bolt; some elephants will 
shy at dark shadows, some will refuse to go through mud six inches 
deep; some are gun shy, and ihe smell of blood is too much for’ 
others, IT remember shooting a green pigeon off the back ofa 
female elephant: as a rule, a thoroughly staunch beast from whose 
back tigers and hison had been shot, but when the mahont tried 
to make her pick up with her trunk the pigeon I had shot, no’ 
sooner had she tonched it, than she trumpeted und bolted about 
200 yards, The bird had just fluttered as the elephant touched it, 
and this movement, together with the smell of the pigeon’s blood, 
had frightened an animal many thousand times its size. It may 
be added that when the mahout brought the elephant back and 
tried to enforce his original order, it first crnshed the pigeon 
beneath one of its forefert and then lifted it up and gave 
it to the mahout. To explain these various signs of fear, we 
must remember two things: first, that an elephant’s eyesight is 
extremely poor; and secondly, that it was made captive by man, 
and since it has been captive it has always been under the control 
of man, and in man it recognizes its master, It is doubtful whether 
an elephant can see distinctly an object 15 yards away from it; 
in its natural condition this weakness of sight-power is practically 
no infirmity ; for its great bodily strength, its keen sense of smell, 
and—-to a somewhat less cxtent—~its acute sense of hearing are 
quite sufficient to secure for its safety from all possible enemies 
Gf we exclude man}, and to enable it to procure an abundant 
aupply of food. Bunt when domesticated, this weakness of eye- 
sight becomes an infirmity. To consider the instance I have 
given of an elephant bolting at the flattering of a pigeon. In 
this case the elephant, directly at the command of its master, 
and, one must snppose, without in any way using its little brain 
power, attempted to do a thing which it had done many hundreds 
of times before with inanimate objects (caps, daos, ankas, &c.), 
but on touching the object with the extremely sensitive tip 
of its tronk, something occurred which, in former cases, it bad 
not experienced, and the conseqnence of the unexpected move- 
ment of the object, combined doubtless with the smell of blood, 
and the absolute ignorance of what the object was, had made 
the animal afraid. ‘A little knowledge is a dangerons thing'; 
the elephant knew what if was intended to da and haw to do 
it; bat the unwonted movement of the object to be picked up was 
more than its senses could instantly explain, and the consequence 
of the uncertainty wae feur. And so itis with all other causes 
(with one exception) which induce elephants te show fear ; they 
have become so used to rely upon their mahouts and to obey their 
orders, that when anything unusual occurs, for which their weak 
brain power does not at once offer an explanation, they are 
frightened. It, may be the case that an elephant has been trained 
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and driven by weak mahout in whom it cannot feel confidence 
althoagh it renlizes that it is subject to the man; if this has been 
the case, exhibition of fear will probably be much more frequent, 
and the state of fear will be more lasting, as any encouraging words 
from the mahout will have but little effect. 

The one exception, which I have remarked on, to fear being 
caused by unwonted sights and sounds, is that caused by the presence 
of a dog, This is not universal, but it certainly is a fact that 
most elephants dislike dogs. Nature accounts for the dislike, which 
arcounts to fear, by saying that in their wild state, young elephants 
are sometimes hunted to death by wild dogs; but I have never 
myself met with, or heard from, au eye-witness of a case in which 
even a calf-elephant had bueu killed by wild dogs. Lam inclined 
to think that the smell of a dog is offensive to elephants, and cer- 
tainly this seems the more probable if there is any truth in the 
coramon idea nmong natives of many parts of India that wild dogs 
blind their prey by driving the hunted animals along paths upon 
the shrubs in which they have urinated (the urine containing 
some irritant capable of temporarily blinding as lurge an animal 
asa sambhur), for though an elephant’s head is carried so high 
that it would not fear being blinded, the irvitant property in. the 
urine is offensive either to the elephant’s sense of touch or smell. 

Tn writing of the eowardliness of elephants, I have not directly 
referred to their so-called sagacity. Nuttall defines ¢ sagacious’ 
aa ‘quick in thought or scent,’ and if we accept thia definition we 
must call an elephant sgacious, for no one who has been after 
wild elephants can deny their keenness of seent. But I do not 
think this kind of keenness in any animals but dogs is ealled 
sagacity, and in dogs it is enly when combined with quickness of 
thought that a high degree of sagacity ix obtained. 

Ido not consider an elephant sagacious as the generally 
accepted use of the word, It bas always appeared to me to be the 
slowest in thought of all animals that are trained by man, and to 
be absolutely lacking in reasoning power. is lack of sngacity, 
its complete subordination to its master and its cowardliness go 
hand in hand, and it ix only. when an elephant has been well 
trained that its absolute dependency on a good mahout is of advan- 
tage to ik. 

LONG TOM, 
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Vi-EXTRACTS, NOTES AND QUERIES. 
The cause of decay in Plants, and the remedy te give to 
thom now life. 
By R. R. Hanpine, Curator, Boranic Garpens, Toowoomsa, 
QCEENSLAND. 


The primary object of this paper is to direct attention to the 
results of unskilful planting of trees. 1 will endeavour to show that 
this is very expensive and unsatisfactory in the end. When we 
consider that it takes only a little time longer to plant Lees pro- 
perly, the only exeuse that can be given for not doing so is that 
the persons who plant trees or shrubs are afraid to separate the 
roots for fear of killing the plant. It would be, as a matter of 
fact, much better to kill it then than to be disappointed in after 
years. Such cases are numerous in this town, and I am often 
asked by residents here anil by others in different parts of the 
colony, what is the reason fur their trees looking so miserable ? 

Before I give » practical illustration of this, 1 will go back 
to the heading of this paper “he cause of decay in Plants.” Decay 
or disease is the antithesis of health, und, as the health of the 
plant means the correct performance of its functions, disease may 
be defined to be an incorrect performance of those functions. I 
believe that of all the various kinds and forms of disease to which 
plants are liable, none are so general or so fatal as those affecting 
the roots. In many, perhaps in most cases, it is extremely 
difficult to say precisely where disease originates, and how it is 
produced, It is only when we see it in some of its intense forms 
of development that we are aware of its existence. 

On the authority of the wisest of men there is nothing new 
under the sun. Yet there are constantly presented to us things 
that appear and are to us essentially new, Take the position of a 
tree. Its position may be said to be unchangeable; the soil, 
sub-soils, atmosphere and climate may be so far unvarying as to 
be also unchangeable, Qn the other hand, the roots of the tree are 
eonstantly year by year altering their position, traversing as it 
were the whole surroundiny area in quest of food. Moisture also 
performs a very important part in the nourishment of the tree and 
all strata of soil penetrated by the roots are not equally full of 
moisture, so that when the roots pass through one stratum the tree 
is well nourished, and on passing through another it is less liberal- 
ly supplied, Atmospheric influences also materially affect the 
tree, and as these vary so the growth varies. Inseets, too, do 
occasional injury to trees by cating or poisoning their foliage, 
henee, as the foliage is good or healthy, or Uhe reverse so is the 
growth of the tree, good or bad, for that or for succeeding years, 
The mellow, withered, or fallen leaf in early or midswinmer is not 
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always a sure indication of a diseased tree ; indeed, it is always 
more satisfactory to find an evergreen tree of any kind shed its 
leaves freely on agitating the tree than that they should tenacionse 
Jy hold by the tree after they have become withered, The decay, 
or the dying of leaves in some instances, evidently depends on a 
want of vigour or on parti: rot in the roots, but in a great majority 
of cases it is produced by injudicious planting and after cultivation, 
As an instance of this, I may state that last September I was 
requested to inspect the avenue of Camphors growing in the Roval 
Agricultural Show Grountis. For the past two or three years they 
had looked very sick, each year getting worse, and they would 
eventually die if something extraordinary were not soon done to 
them. Various causes have been assigned for the Appearance of 
these trees hy those who have expressed their views upon the 
subject, but there was no difference of opinion as to their highly 
unsatisfactory state. Like most other places of similar extent in 
this part of the Downs, it is evident that the land in the area ig 
not all alike in ita suitability for the growth of trees ; yet, allow- 
ing for the difference, thoce conversant with tree-culture will not 
have long to seek for the cxuse of this decay, which has been slowly 
but surely going on. The decline is not the result of old age, nor 
of the capability of the soil to grow and maintain the trees in a 
heallhy condition, for a closer inspection of similar trees growing 
only a few yards away, confirmed my first opinion, whieh was that 
want of timely thinning and the want of nourishment at the 
roots, caused by bad planting, were at the hottom of it all. The 
questions put to me were--'' Could anything be done to the trees 
to give them new life? Was it advisable to plant young’ treas 
between them, and when these had made a start to then take the 
sick ones out?” The answer T gave was—‘ Leave them to me, 
with power to act, and they will be given new life.” I remarked 
at the time these were planted that they would never make any- 
thing else but shrubs, and that only fora time. I examined the 
roots and foliage thoroughly, and found that three parts of the 
branches were dead or decaying and the foliage scant and yellow- 
tinted ; but on examining the roots [ saw at once the canse of all 
the evil. The trees, in the first instance, bad been planted too high, 
the roots when young had not been spread out; they were simply 
growing as if they remained in a pot, and those who know the size 
of these Camphors will be surprised at my saying that the roots 
had not extended more than 4 feet from the stem of the tree, 
when they should have spread 12 feet at the least, The roots 
showed up ont of the ground 2 feet from the trunk. They had 
embraced and interlocked each other and on account of the seant 
foliage, were exposed to the full rays of the sun, and the remark I 
made at the time of planting was now justified. My first work 
wag to cut out the dead yellow branches, the centre of which was 
found to be decayed. Then all the inside branches were taken 
out, the surface of the soil under each tree was forked over very 
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shallow, and outside the sprend of the foliage a trench was dug 
all around the tree. Now this, of course, is the proper place to 
apply the nourishment, at the mouth of any tree, as here are situat- 
ed the extremities of the roots, and as these feeding-roots spread 
out beneath the soil pretty nearly to the same extent as the 
branches ahove ground, the tree should he fed at the distance of 
the extremity of the brancher above ground from the stem. Here 
Nature teaches us the lesson: The head of the tree is in the form 
of a dome, like an umbrella; all around the soil is exposed to the 
rain, And the water penetrates the earth just where the extremi- 
ties of the roots are situated to receive it. In addition to this, the 
greater part of the rain which has washed and refreshed the leaves 
trickles down from the ends of the branches and reaches the 
ground in the appropriate spot. In trenching around the trees 
immediately where the branches extended, the men were surprised 
to find no roots. This was nothing more than my practical ex- 
perience expected, heeause, if there had been roots there wonld 
have been no necessity to do anything to the trees; but here was 
the mischief. The trees were then thoroughly mulched with 
half-rotten straw and manure, well covering up the large erinkled 
roots near the stem with a good coating of it. At the extremities, 
where the feeding-roots shonld have been in the trench, the richest 
manure was placed, but none was forked in, On the 17th March, 
the care-taker heing present, we found that at the extremity of the 
trenching, and right up to within 3 feet of the stem, the youn 

fibrous roots had formed a mat, and it was impossible to lift the 
mulching without damaging these roots. Now, what I wish to 
draw particular attention to is this: when the men started to 
fork over the surface they wanted to start near the stem. This 
I objected to at once, and made them keep their backs to it, 
showing them where the mistake is often made by digging under- 
neath any tree or shrub. Rach time you turn over the soil, 
so many rootlets suffer, breause as you proceed you keep on 
doubling the roots over towards the stem, and this is carried on 
until the work is finished, when the soil is generally raked back 
again, Now this is against Nature; ib is similar to some one 
doubling your fingers back upon the wrist and leaving them 
there. ‘The roots are left in that state until the next season, 
and then the same crucl operation is carried out again, until the 
roots are diseased by being constantly bruised and broken, when, 
of course, the tree suffers and begins to decay. The proper way to 
clean underneath a tree is to start just at the extremity of branches, 
keeping your face to the opening until finished. You need not 
disturb fhe soil near the stem of a large tree, for do what you will 
there you cannot improve the growth of the tree ; hecanse all roots 
at that place cannot feed, being too large, but you can throw some 
of the soil from the first remove round the stem. If you want to 
prevent decay, feed them just as T have explained, that is, at the 
extremity of the feeding-reots, and that is just where the rain 


CRYLON'S SURPLUS STOCK OF TIMBER, 5a 


trickles down from the leaves, A practical man can see imme- 
diately what is the matter with any trea that is sickly-looking ; 
if the top of the tree is decaying if is the fanlt of the taproot 
entering the cold wet ground, and the remedy for this is to 
excavate and ent the tap-root clean off. I say clean, for the least 
bruise will affeet the tree’s future growth, If the branches wither 
and the leaves fall off from the lower branches, it is because the 
surface-roota have been disturbed and doubled back in the way 
T have already described. There may be some other cause, but 
that is the chiefone, As all plants in this Colony are surface- 
rooted, it is advisable not to disturh them hy that process. If the 
yootlets reruire separating, the best way is Lo get a pointed pick and 
work from the siem by continuons drawing; this does no harm, 
and the few roots that are torn up are of advantage to the tree’s 
growth 3 it separates the mats of roots and draws all towards the 
feeding point. There is no necessity to throw any soil back, 
get some mulching and cover all underneath the tree with a good 
coating. If you have any manure especially good, I have told you 
where to put it. 

{1 know of one instance where the owner, wishing to prevent 
the roots of a Camphor tree from coming into a bed made around 
the stem, placed bricks and sheet iron close round the bottom 
with the object of preventing its roots coming through ; bnt very 
soon they got beyond this confinement; they tumed upwards and 
now the two feet of soil is a mass of fibrous roots, and the tree has 
splendid foliage. 

There is no pursuit wherein so much depends upon the. right 
thing heing done at the right time, As in this and in al] other 
pursuils the man of close ohservation and systematic habits, 
who is not too proud to learn from any sourees, however humble, 
is the one who will succeed, for there is no bebter guide than to 
seek the advice and experience of others, and by following the 
advice tendered it will be the means of preventing decay, and 
will also give to the plants new life—Queensland Agricultural 
Journal. 
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A now Agsam Timber Troe. 
By D. Prain, LMS, F.LS., &e. 


Tn October 1886, Mr. Barker, of the Forest Department, called 
attention to the existence of a tree which he was unable to identify, 
occurring at the foot of the hills in the North Lakhimpur district 
and known to the Assamese as the “Sia Nahor.” He had submit- 
ted specimens for identification tothe Forest School at Dehra Dun, 
but having receive no definite reply he sent a flowering example 
to the Calcutta Herbarium. Mr, Barker's specimen was not a very 
good one; it sufficed, however, to show that while “Sia Nahor” 
belongs to the same natural order as the “ Nahor” proper (Gutti« 
era), it is not like “ Nahor,” a Mesua but a Kayea. ‘The speci- 
men sent was, as a matter of fact, tentatively referred to Kayea 
floribunda, a not uncommon tree in the lower hill forests of Sikkim, 
Bhootan, Khasia, Cachar and Lushai, known in Cachar and Sylhet as 
“Kurun” (Wallich) or “Kurul” (G. Mann), The flowers of Mr. 
Barker's specimen were, however, so much smaller than those of 
Kayea floribunda, hat it was clear from the first that “ Sia Nahor” 
was at least a distinct variety of “ Kurul.” 

Nothing further was heard at Caleutta of Sia Nahor for 
thirteen years when, in December 1899, Mr, Young, Deputy Con- 
servator, sent a set of specimens, this time in fruit, for identifica- 
tion, Mr. Young writes as follows :—‘ The tree is to be found on 
“the north bank only, and is most plentiful immediately under the 
“hills ih the North Lakhimpur sub-division, This fact probably 
* accounts for its absence from Peal’s list of Assam Timber trees, as 
“T understand his collection was confined to the south bank of 
“the Brahinaputra. 

“The tree is large, with a straight bole 60 feet and more to 
“ the first branches, bark grey, wood close-grained, hard and very 
“heavy. Itis said tobe very good for structural purposes, but 
‘decays rapidly in contact with the soil,” 


a 
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An examination of Mr. Young’s fruiting specimens marle it 
clear that the Sia Nahor was not Kayea floribunda, but before 
preparing a forma) deseription, fuller material was desirable, My. 

ong was accordingly asked to send flowering specimens to 
correspond with the fruiting ones already sent. With this request, 
Mr. Yeung very courteously complied in June 1900. ‘These 
plainly showed that in “Sian Nahor” we have to deal with a 
hitherto undeserihed species of Hayea. To make this absolutely 
certain, the material now available was submitted to Sir George 
King, who has kindly compared the specimens with those in the 
collection at Kew, and in confirming the view that the species has 
not before been described, has kindly undertaken the joint 
responsibility as to its mame, <A formal description of the tree is 
given below, 

Kayea assamica, King and Drain. A tal) handsome glabrous 
tree, bark grey, wood hard, closv-grained ; young branches pale, 
slender, cylindric, Leaves opposite, firmly coriaceous, entire, ovate~ 
Janceolate, base. cuneate, apex shortly caudate-neuminate, nerves 
numerous, equal, slender, one-eighth ofan inch apart, not promivent 
on either surface, upper surface somewhat shining, lower dull; 
Jength, 3°5—4°5 in.s width, 1°34 -- 1-75 in, 3 petiole slender «4 in. 
long. Flowere, in slender, terminal and axillary panicles, 3—6 in, 
long, branches of panicle short, slender glabrous, pedicels in flower 
very slender *2 in, long, in fruit elongated and thickened, bracts 
and bracteoles at base of branchlets and pedicels 2 opposite small 
eaducous, Sepals 4, imbricate, outer pair orbicular ‘1d in. long, 
inuch enlarged in fruit, inner wide spathulate, apex rounded, 
Petals 4, shorter than sepals, suborbicular, +1 in. long, thin, white, 
Stamens many, filaments free, capilary, longer than seymals ; authers 
globose. Fruit globose; covered by the thick acerescent calyx, 
tipped by the remains of the style, ‘85 in. across, Seed solitary. 

Assam ; North Lakhimpur, near the foot of the hills, common,’ 
Barker] Young! 

The species is most nearly allied to Kayea floribunda which, 
however, differs markedly in its much longer leaves, narrower for 
their width, with fewer more arching nerves which are much more 
prominent beneath ; in its more copious racemes with larger flowers 
and in its much Jarger fruit which is 1-5—1-75 in. across. 


‘ 


Damage to Deodar Seedlings by the “ out-worm ” (Agrotis 


yrsilon), 
By B. 0. Covenray, 1.9.8. 

Daring the snmmer months of 1900, if was noticed that a 
considerable number of deodar s-edlings from seed sown in Decem- 
ber 1900, had withered inthe nurseries at Gora Gali in the 
Rawalpindi Division. It was found that the withered seedlings 
had been cut through close to the ground and the upper portion 
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Bide view. Bask vlewr ; a 
dragged down into the soil. By searching under 


i the damayed seedlings an earth-coloured Jarva 

tl was found and identified as the * eut-worm ” or 

\ y Agrotis ypsiton, which is described and figured 

\7 in Stebbin.z's book on the “ fnjurious Insects of 
Earthen enean. __-Endian Forests.” 

A caveful watch was kept over the nurseries, and as soon as 
a seedling was seen to have withered, search was made in the soi! 
below it for the larva, and hy collecting and destroying the Iarveo 
inthis manner, the damage in the nurseries was practically 
stopped, There is little doubt that had the larve not heen caught 
and destroyed, a much larger number of seedlings would have 
been killed. 

The larva pupate in the soil, forming a cocoon of fine parti- 
cles of soil firmly cemented together. The pupa is about half an 
inch long and of a yellowish-red colour, the eyes and antenna of 
the moth being distinctly prominent through the pupal case, 
Pupo were obtained during the middle of July and a moth emerged 
in the middle of October. 


The Burma Forest Bill, 1900. 
By F. G. 


The Burma Gazette of November 10th contains the draft of a 
new Forest Bill to supersede the Upper and Lower Burma Forest 
laws at present in force, nnd to cover the Shan States and the 
Chin Hills, The Bill differs considerably in its framing from the 
Indian Forest Act and from the Acts to he now superseded, but 
the treatment of the snbject isin the main very similar. Some 
of the chief points of difference are indicated below. 

Leave to introduce the Bill was to have been moved for on 
the 13th Decemher 1900. 

The Bill refers primarily to Reserved Forests.” ‘There are 
no Protected Forests, the place of which is taken by land at the 
disposal of Government and hy public Forest land. The former 
is defined as land over which no person has acquired rights, 
either permanently or by yrant or lease, The latter is “land at 
the disposal of Government and not included in a reserved forest,” 
and is a new invention, To a person unacquainted with Burma 
both definitions appear bad. Either there is no difference between 
“land at the disposal of Government” and “public forest 
land”; or “land at the disposal of Government” includes 
“reserved forest.” But one great object of the Bill is to create 
reserves and unreserves, so that the term “ land at the disposal of 
Government” requires the addition of the words “not included 
ina reserved forest.” Again, it is understood that in the Burma 
“reserved forests” there ave “rights created by grant or lease,” 
as well as those created by “use,” so that “reserved forests” may 
or may not be “land at the disposal of Government.” To an 
outsider the two definitions are confused and unsatisfactory. 
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The Bill contains no provision for “ Village forests,” as it is 
stated that the experiment has been tried and failed badly in Tha- 
yetmyo and elsewhere, Another new definition is that of ‘ super 
marking, which is “ the unauthorised impression of a mark on 
timber already bearing an authorisedt mark legally affixed.” The 
need for such a definition is not apparent, The question whether 
a fraudulent mark is placed on a log previously marked or not, 
appears to possess NO practical interest whatever. The term 
‘classification mark” is also new, and means “a mark placed on 
timber to denote its origin or the apes by which it has been 
handled.” The term “ property mark” again is new, and means 
‘a mark placed on timber to denote that it belongs, or will, after 
all purchase-money or royalties due to Government shall have 
been paid, belong to the owner of the mark,” It appears that the 
single term “timber mark” coull equally well be made to 
cover both of these. 

The constitution of reserved forests takes place much in the 
same way ss provided inthe Indian Forest Act. There is no 
Forest Settlement Court, but a Forest Officer may be appointed 
to assist the Forest Settlement Officer with his opivion. With 
respect to shifting cultivation, the Indian Act provides that the 
Forest Settlement Officer shall report on it separately and embody 
the orders of Government in his report. ‘I'he Burma Bill allows him 
to settle the claim as he would any other claim, without a special 
reference. Although the Bill seems careful to call shifting eultiva- 
tion no more than a practice which may be permitted, it omits to 
specifically deny that it is a right, and the word right is used in the 
marginal title to section 22. ‘The Forest Settlement Officer is also 
given a new power, viz., that of sevising and altering his own 
awards at any time within a period of three months and prior to 
the final notification, provided that he goes through the procedure 
again, and provided that he cannot go behind anything that has 
received the sanction of Government, or has been carried into effect. 

Shifting cultivation, unless expressly stated otherwise, may 
only be exercised by persons specially mentioned in the award. 
Tha Indian Act does not state what is to be done in the case of 
claims to a right of way or watercourse, beyond merely recording 
them. The Burma Bill enables the Forest Settlement Officer to 
decide on the merits of such cluims, and distinguishes between 
“water” and “ watercourse.” He is not allowed to complete any 
transaction under the Land Acquisition Act without previous sanc- 
tion, either as regarda taking possession or making compensation. 
Both Acts allow Government the right to revise the proceedings of 
the Forest Settlement Officer before issuing a final notification. 

The Burma Rill further enables Government within five years 
from the issue of any final notification, to re-open the whole matter 
or any part of it. The Indian Act allows nothing of the sort, but 
it has frequently happened that many years after a forest has been 
duly settled under section 84, a Government has taken upon iteelf 


THE BURMA FOREST Bir, 1900. 65 


to say that the proceedings were not satisfactory, and ordered a 
new settlement. Such a course is probably illegal, but as the 
object has always heen to increase privileges or rights, it has 
never been disputed, The Burma Bill further provides that 
Government ony withdraw from any proposed reservation by 
notification in the @azeve, and thereby void the prohibition 
against clearing land, &e., which is entailed by the preliminar 

notification. The translation of a final notification, which Hf 
India is published by the Forest Officer, is in Tuenia tobe pub- 
lished by the Deputy Commissioner. The Bill further provides 
that rights to shifting cultivation, to pasture, or to produce, 
which are disused for five consecutive years may be votified fd 
extinct. Considering the pernicious nature of rights as compared 
with privileges, it isa pity that the extinetion is: gered ea 
missive. The diversion of rights of way is allowed rovided that 
another suitable way already exists or has been "rorided ty the 

Mie osinonine ot r isa my sterys but the Indian Act is the same. 

Y soning of water is forbidden by the Bill itself, but dyna- 
miting is left to the possibly rules. 

. Chapter [EL, is not very satisfactory. Tt apparently refers to 
unreserved forests, but the heading is ‘' General protection, &c., of 
Forests and Forest produce.” The marginal title of section 30 is 
« Reserved trees in unsettled tracts,’ but the clause itself provides 
that all teak trees, wherever situcted, &c., are royal trees, and that 
other kinds may be declare(| royal. Section 31 protects reserved 
trees. Section $2 declares that all manufactured catechu, timber, 
chareoal, &e., &c., whether from Government lands or from other 
lands may be made subject to royalty dues, Section 33 provides 
that any person may use the forest produce on “public forest: 
land,” except as may be reserved. Itis hoped that this wording will 
diminish the opportunities of forest guards, but considering that 
no man may approsch a Commissioner or a Tahsildar, or exercise 
any of his common rights without the usual douceur, the hope is 
sanguine. Nevertheless the wording is clear and good. Stone 
and lime are omitted from forest produce in these lands, and con- 
sidered a revenue perqnisite, which is an unnecessary complication 
considering that the forest suffers. The transit rules are modeHed 
on those of India, but drift and waif is considered to be “in 
transit.” There are to be “rafting stations ” on the rivers, and all 
timber afloat below such station, unless in rafts under control, is 
“adrift.” Apparently there can be no drift-wood above a rafting 
station, and none in a river without rafting stations, unless 
Crovernment has notified the area. It is laid down that any suit 
following a Forest Officer's award as to drift-wood must be subject 
to the provisions of Section 424, Civil Frocedure Code. 

The arrest of forest. offenders is only allowed if the offender 
refuses his mame and addiess, or gives a false one, or is likely to 
abscond, as in Madras. Consequently offenders will have a good 
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time. An attachment mark may be placed on the receptacle of 
property attached. A convicted offender no longer shall _ be 
punished, but punishable, in varioux degrees; for trespassing, 
damaging by negligence, poisoning water, or breach of Shikar rules, 
up to Rs.J0 or double, if the damage is more than Rs,26 5 for 
more serions offences, the Indian penalties. Section 57 provides 
that when fires are caused, &e., by persons having rights, the rights 
may be curtailed, but the recognition of common responsibility 
for common rights is absent. The refusal of assistance by persons 
bound torender it is made a forest offence punishable with one 
month or Rs.50 fine. The stated object of this is to do away with 
the need for recourse to the Indian Penal Code, so that the forest 


guard may be able there and then to arrest. the person reftsing 
and so eonvinee the others of the expediency of rendering aid 
promptly, But it has heen forgotten that such person can protect 
himself from arrest by simply mentioning his name and address, 
The offence certainly does become compoundable. 


In both the Indian Aet and the new Bill, the release of 
property under attachment when an offence is compounded is ill- 
provided for. Both laws allow property seized to he released only 
“on payment of the value thereof as extimated by such officer.”+ 
if'a gnard seizes a cart and pair of bullocks employed to carry off 
asinall Jog, the Forest Officer can compound the offence for, say, 
Rs 5, but he cannot legally release the cart and animals, unless he 
deliberately and falsely values them at a few annas which the 
offender must pay in addition. It cannot be the intention of the 
law, either that an officer should have to resort to such a subter- 
fnge, or that.a five-rupee offence should carry a hundred-rupee 
subsidiary penalty. 

Section 64 provides that a convicting Court may not only 
punish the offender and order him to pay compensation in addition 
(as in the Indian Act), but fixes a limit of Rs.10 per tree or log. 
It goes further, and provides that unless the offender's employer 
can satisfy the Court of his non-complicity, the employer shall pay 
the compensation instead of the offender. The principle is good, 
it remains to be seen how the Courts will work it. A Forest 
Officer duly empowered may release property seized only if it ia 
not the property of Government 

Tt may not be out of place here to draw attention to a serious 
flaw in the Indian Act. The only action which is an offenee under 
the law itself (as distinguished from Rules which are seldom made) 
in a Protected Forest, is setting fire lo stich forest, the most serious 
offence possible (section 32 dj, Yet section 63 forbids any arrest 
in Protected Forest, except for a contravention of some prohibition 
under section 29 ¢. Now section 29 ¢. allows Government to 
prohibit the removal of produce, the clearing of land, &e., but 
makes no mention of incendiarism. Consequently an incendiary 
ean in nine cases out of ten set fire to a protected forest and laugh 
at the Forest Guard who eatches him, 
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The Barma Rill makes no reference to the management of 
forests partly awned by Covernment (Section 79, Indian Forest Act), 
nor does it allow private owners to place their forests under State 
management (Section 3%, Indian Forest Act), nor does it make any 
provieion for the protection of mountains, river sources, &e,, against 
erosion and disforestment (Sections 35 and 36, Indian Forest Acé}. 


A Note on the Forests of Arrakan, 
Ry FE. P. Srensine, LES, FES. 


Reasons for visiting Arvakan.—Having experienced con- 
siderable difficulty in working the Rules for the extraction of 
Forest produce in the Chittagong Division owing to the import- 
ation of unmarked timber and boats from the Arrakan fovests, 
1 last. year paid a visit to the Deputy Commissioner of the Akyab 
District in Arrakan (3urma) in order to confer with him on the 
subject. The Akyab district adjoins the Chittagong one on its 
southern and south-eastern boundary, 

Twent down to Akyah by sea from Chittagong, returning 
by the inland route, and it’ was during this retarn journey anda 
trip up the Kolandyne liver that 1 was able to makea few 
observations ou the Arrakan Forests, Having to return to my 
own Division with all despatch, I had batthree days at my disposal, 
and it is due to this and to the fact that Cwas unable to leave 
the main water channels and roads that my notes are far from 
being as complete asT -honld have liked. Tam of opiuion, 
however, that the following short history of these foresis with 
which I have incorporated my own observations will not improb- 
ably prove interesting and may be the meang of redirecting 
attention to their possibilities, 

Previous Reports on the Avrakan Forests.—C was aware, 
previous to my visit, that there was no proper Forest conservancy 
in Arrakan, and my enquiries on the subject brought to my 
notice the fact that two reports had been written on the Anrakan 
Forests, The first was a Report on the Pyinkado Morests of 
Arrakan by Dr, Schlieh, C.LI, 1869, and the second a Report 
by Mr. Nishet.* I propose to first glance at the reasons which 
led to these reports being written and then to summarise briefly 
the chief facts with which they deal. 

Report on the Pyinkado Forests of drrakan by Dr, Schlich.-- 
The question of the desirability of taking some care of these 
Arrakan Forests had been under consideration so far back as 1856, 
in which year the Commissioner of Arrakan addressed the Principal 
Assistant to the Commissioner of Sandoway with reference 


* A copy of this Report hag not buen Loriacoming alhough several attempts 
have beon mide te procure one, 
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to an endeavour to prevent unauthorized fellings by private 
purchasers of the ironwood (Pyinkado) trees, This led (apparently) 
to the drawing up of a set of roles (dated 18th August 1863), 
which received the Government of India’s approval, In August 
1865, an amended set of rules was published. ‘Trees under 
4} feet girth were prohibited from being felled. Permits for 
felling were issued by the Deputy Commissioner, the price paid 
being Re.] per tree. As an incentive to catch offenders half 
the fines realised from contravention of these rules were paid to 
informers. 

These rules in their amended form were also passed by the 
Government of India. 

Tn April 1868, the Gonservatar of Forests, British Burma, 
was informed that the Chief Commissioner had under his consi- 
deration the advieability of enquiring into the state of the Arrakan 
Forests, and Dr. Sehlich, at that lime Special Assistant Conservator, 
was deputed for the purpose and went down to Akyah, the eapital 
town of Arrakan, to take up the work. The report that was the 
outcome of this enquiry refers chiefly to the [ronwood Forests 
of Arrakan and was compiled after a tour of inspection in the 
forests from the beginning of January to beginning of April 1869. 
The forests visited during this period were those situated between 
the Kolandyne River on the north and the Khwa khyoung to the 
south, ‘The Pyinkado forests, however, mainly exist between 
the An khyoung River on the north and the Sandoway River on the 
south, 

The report is divided into five sections :— 

Jet.—-Deseription of Forests in Arrakan generally. 
Qnd.—Vescription of the Ironwood Forests. 
8rd.— Present management. 

4th —Droposed management. 

5th.—Remarks on trees other than Ironwood, 

These sections are chiefly summarised helaw +— 

let: Description of Forests in Arrakan generatly.—Arrakan 
for topographical purposes may be divided into three belts, con- 
sisting of — 

(a) The low lands bordering the seaboard and intersected 
with numerous creeks. 

(b) A belt of rising land covered by the “ dry forests.” 

(c) The hills (Arrakan Yoma) which are covered with ever- 
green forests. 

(a) The Mangrove Forests.—In the seahoard belt grow in 
great profusion mangrove forests with other trees interspersed. 
Tt is also the seat of the paddy cultivation. 

(b) The Pyinkado or Lrouwood Forests.—The centre belt 
(b) is the one in which the Py inkado or Ironwood forests chiefly 
flourish, although trees have been met with up to 1,000 feet 
elevation. In addition many other kinds of trees are found in 
this belt. 
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(ce) The Evergreen Fovesta of the Arrakan Yoma.—In_ the 
mountain belt grow other varieties of trees, and Dr. Schtich 
mentions the curious fact that ‘Eng’ trees which in Pegu grow 
in the driest ground are here found in the midst of dense evergreen 
jungles. The forests in this belt include a most luxuriant grawth 
of bamboos which ia stated to extend over thousands of squaie 
miles. 


Qnd: Desertption of the Ironwood Forests.—The great mass 
of the Forests occupy a central position in the Province of Arra- 
kan, which lies about north to south. This position may be 
roughly defined by a streain called the An khyoung on the north 
and the Sandoway River on the south. ‘The length of the belt 
may be taken roughly at sbout 80 miles with a mean breadth of 
about 10 miles. North of ihe An khyoung up to the east bank of 
the Kolandyne, the trees rapidly diminish and are only met with 
in small patches. Dr, Schlich did not examine the country north 
of the Kolandyne (in whieh my own trip was made), but believed 
the forests there were similar to those on the eastern bank: south 
of the Sandoway River the forests rapidly disappear, though trees 
are met with at the Khwa khyoung, the southern boundary of 
the Province. Pyinkado is also found on the islands west of the 
seaboard. 

As a whole, these forests were considered to produce timber 
of an inferior character, the shape and height of the trees not 
being good when compared to those of the Pegu Forests. In 
addition more hollow trees were found in the north than in the 
southern part of the tract, Their powers of reproduction are 
good, and they are not injured by jungle fires. Their great enemy 
was said to be the Toungya cultivation, and Dr. Schlich advised 
that this mcthod of cultivating should be pnt a stop to, . The 

~ timber was said to be limited in use, but in the five years, 1864— 
1868, 70,000 sleepers were exported for the East Indian Railway 
and 2,399 for the Eastern Pengal Railway. Dr. Schlich considered 
that in a few years it would be possible to export 50,000 
sleepers annually. With reference to this estimate I have 
only been able to obtain information of the following expori 
of sleepers from Arrakan since Dr. Schlich’s Report was written, 
In 1876-77, Major Seaton reported that 10,000 sleepers from 
Arrakan sold in Caleuttiw at Rs.5 each whilst in 1884-85, 
17,631 were sold at Rs.2-1-0 each. Further, I discovered 
that 60 tons’ of sleepers, valued at Rs.3,600 in the Customs 
returns, were imported into Chittagong from Akyab during 
1899-1900, It would be inmost interesting to ascertain in how far 
this export of sleepers continues, and if it does so, the number 
exported annually and the revenue credited to Government on 
the transaction. 


: 3rd: Present Manag-ment.—1 have above mentioned that 
Rules were framed in 1866 for the extraction of Pyinkado, 
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Dr. Schlich states that the annual number of trees cut between 
1864-65 and 1867-68 was only 3,624 exclusive of trees felled 
withont autherity. This he considered tobe far below the 
natural capabilities of the forests, he having youghly estimated 
that there were four million l'yinkado trees in the Arrakan forests 
with a girth above 3 feet. Apparently the number of trees ent with 
authority at the present day is not very large, but an inspection of 
the area is necessary to show whether it is not probable (as, from 
what I saw taking place in the north of the Kolandyne River, 
I more than suspeet to be the case) that the forests are being 
worked nearer to their capabilities than is imagined, and that 
merely to put money into the pockets of traders, 

Dr. Schlich mentions that ‘Thugyis’ or native revenue 
collectors were placed in charge of the forests, and considered thal 
such an arrangement was a faulty one. At the present day native 
township officers are in charye north of the Kolandyne and prob- 
ably this is also the ease in the forests to which Dr. Schlich 
alludes. As will be shown later on, this plan would not appear to be 
a successful one, 

4th: Proposed Management.—Dr. Scblich, whilst being ad- 
verse to the reservation of the Arrakan Vorests for the present 
(4.¢., 1869), advocated the following protective measures being 
introduced and enforced, an eslablislinent being entertained for 
the purpose :— 

1. Forests to be protected from unlawful cutting. This rule 
is certainly not enforced in the Forests to the north of the 
Kolandyne at the present day, and the Deputy Commissioner at 
Akyab himself told me tliat he considered a Forest Officer at 
Akyab would be useful to enable illicit cutting to be stopped 
and better supervision exercised. 

2. From injury (wilful). 

8. From Taungya cultivation. 

4, Fyom the granting away of waste lands in the forests. 

6. From conflagration, I am not aware if this protec- 
tion was extended to, and put in force in, the southern forests, 
put it is not exercised over the northern ones, In the latter part 
of March 1899, fires were to be seen both crowning the heights and 
encircling the hill sides, a sight which the Forest Officer knows 
well spells ruin to these forests. ‘The establishment proposed to 
enforee the working of the Rules, consisted of— 

1 Officer (a Sonior Deputy Conservator). 
2 Orderly peons. 
2 Forest peons. 
1 Office Clerk. 
1 Office peon. 
1 Depét Clerk. 
1 Burmese writer. 
10 Goungways. 
Tt was never entertained. 
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bth: Remarks on Trees other than Ironwood.—Little is said in 
the Report about trees other than Pyinkado. Dr. Schlich proposed 
that samples of various woods should be sent to Calcutta on trial. 

T have extracted from the Report and given in Appendix A 
the list of trees noticed by Dr. Schlich as appearing in the forests 
he inspected. 

Summarising Dr. Schlich’s Report, it was held (in the Local 
Government Resolution thereon) that, on the whole, it did no§ 
appear that any special caxe had been made out for vonserving the 
Arrakan Forests or for placing them under the Forest Depart- 
ment, 1 will take the reasons on which this conclusion was based 
in detail later on and will attempt to show how conditions have 
materially changed since this opinion was formed in 1870, thirty 
years ago. Personally { am of opinion that the change is so 
great as to warrant the deputation of a Forest Officer to examine 
the forests and reconsider she decisions arrived at in 1870, 

(To be continued.) 


110 ADVENTURES WITH A BISON. 


V.-SHIKAR AND TRAVELS. 


Adventures with a Bison, 


Thad often heard stories of people being charged by bison; 
but as so many men say it has never happened to them, and that 
really the bison is a most harmless creature, I thought the 
stories were “yarns”; but now I am wiser. 

About a week ago, C. and I, started forth to try and slay a 
bull, of which there are a goodly number in the forests which 
I had to Jook after. 1 had been after them a great many times, 
but had only been able to get one, rather a poor one, Well, the 
first day, we came up to a herd, and after a lot of crawling (and 
this is nob easy when you have to crawl with adouhble &-bore, 
weighing 18)bs.) managed to see that there was a good bull in 
the herd. Here let me digress for a minute, to tell you that it 
is easy enough to shoot a bison, but to get a good bull out of 
a herd, requires an awful lot cf stalking, as the confounded cows 
and young bulls always promenade about and offer such easy shots, 
at the same time getting right between you and the bull. Perhaps 
he, being boss of the show, gives them instructions to de it! 
Anyhow, it is very annoying of them, and in this particular 
instance they carried out ny lord’s orders to perfection, and C., 
whose shot it was, conld not get more than a glimpse of him, 
After about half@an-hour's waiting, during which the cows—who 
saw, or smelt, that something was wrong—kept walking about and 
snorting at us: there was a lond snort and away they went. Well, 
T fear that I am not getting om very well with my yarn, but I 
am not used to “writing tothe papers.” Suffice it to say, that 
two people trudged most of that day without food or drink and 
never saw the bison again. But next day made up for the 
disappointment of the first. 

We started off at some uncarthly hour (about 3 4.1, I should 
think), and when we got ont to the swamp, which is a favourite 
feeding-ground both of bison and elephanis, we came on the tracks 
of a solitary bull, It was my shot this time, and after a very 
short track, one of the trusty jungle-men spotted master bison 
lying down about 4 yards off. I went up to the place, but could 
see nothing, for thase confomded Knrumbers (jungle-men) can 
see in the dark, and while I was “fooling around,” up he gots I 
caught sight of a great bluck mountain rushing away across my 
front; he was so near (about 6 yards) that I could not resist the 
temptation, and let drive. Snap-shooting when you have, the 
above-named 8-hore, loaded with 12 drams of powder, is foolishness, 
but by a lucky chance 1 hit the beast and knocked himover. In 
a minute he got up and went off. We waited a bit to give him 
time to die, as the track wa: covered with blood on both sides, 
which made us think he was very badly hit, and then we cautious- 
ly went after him, mounted on my shikar elephant, Lin front 
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end C. behind. After about half-a-mile we came to a place where 
he had lain down, so making the Kurumbers walk hehind the 
elephant, we went on, I suddenly caught sight of an ear moving 
behind a bush about 20 yards in front, and tcld the mahout to 
stop the elephant, as I wanted to put in a shot where I calculated 
his shoulder to be. One can't talk out loud to the elephant on 
these occasions, so the mahout touched him on the head. The 
idiot of an elephant (and really wasn't he an idiot not to see the 
bison, if I could see it ?) stopped and, imagining, I suppose, that 
we wanted fo get off, promptly sat down. This proceeding was 
a bit too much fer our friend the bison, who came charging out 
like an express train straight for us, You bet, the elephant gat. 
up sharp enough, and as soon as this operation was finished, I let 
drive as best I could. No effect; the bison came on and went full 
tilt into the elephant’s forehcad; what with the smoke and the 
elephant’s swaying up and down, I could not see to shoot again 
at once, The bison naturally recoiled somewhat (most people 
would if they had char sed an elephant), but he was not going to 
be put off, and promptly closed again. This time I was able to 
lean over the elephant’s cad, and pour the contents of the second 
barrel into the broad back of the bull, He subsided gracefully, 
and then (and thank yoodnese it wasn’t sooner) the elephant 
turned tail, and bolted. It was a nasty place with a lot of dead 
bamboos sticking up, an one of these caught C, in the back 
and knocked him off, rifle, hat, and all. I was too much occupied 
with looking out for bamboos and trees, to pay much attention 
to ©. but I knew he must have fallen rather nearer to the bull 
than was nice, Well, we managed to stop the elephang, and I ran 
back (nothing would induea the elephant to go back) expecting 
to find the bull executing a war-dance on the top of C., but 
luckily T found him and the Kurumbers ail safe and sound, 
What was to he done now ? That was rather a ticklish question. 
We could hear the bull lying groaning where he had fallen, but 
I confess we both decidedly considered discretion the better part, 
as the beast was lying in the me obs ay Se seen Te 
md long grass, and if he had tackled us at close quarters—well, 
ie inianibe there now. However, he got up and moved slowly ae 
off. We followed at a respectful distance, and though 1 saw ium 
again I could not get in a shot, and as ib was getting pretty as e, 
we decided to leave him to himself for the night. Next *y, 
as we thought he must le dead, we sent the men to sees puta 
from heing dead, he charged them twice, they skidding up trees. 
Next day T came up to him, but he bolted before I got a 
shot, and it was only on the a found him standing 
i ick jungle, and was able to kui him, ; 
= eae oe must have had a bad time of it for thoes 
days, as he had eaten nothing and must have Leon in grea pe | 
and L was real glad, both fur his own sake and mine, 


managed to kill him. 
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He was a very big bull, standing 5 feet 11 inches at the 
shoulder (measure an ordinary English bull and see what that 
means), but he had not got a very big head. His horns measured 36 
inches across the sweep, and were 19 inches round at the base, ‘The 
points were very much worn; he had lost 3 teeth, and his hoofs 
were almost worn down to ihe bone, so he must have been a 
veteran, and no doubt a very grumpy old chap, too. 

IT am afraid I have spun this yarn oué much longer than it 
ought to have been, and if il is very dry reading, well, you need 
not publish it. 

Let me, however, give a small parting word of advice, and 
that is, that anyone who is likely to get any bison sheoting when 
he comes out here, should not use a pop-gun. I believe if I had 
not had an 8-bere on this occasion, and that loaded with 12 drama 
of powder, I should not be inflicting this interminable yarn on 
the patience of your readers, 

PHOREST DHOREY, 


In the Cooper's Hill Magazine. 
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VIL-EXTRACTS, NOTES AND QUERIES. 
A Glimpse of Forestry in the Himalayas. 


If one can picture to himself a country something like the 
mountains of North Carolina, but with a forest growth more like 
that of the Adirondacks, and then place a glorious range of giant 
snow-peaks in the backgroimd, one can form a very good idea of 
the Ilimalayan foothills; at least of that part known as the 
* Jaunsar” * Division of the Dehra-Dun Conservaney, to which this 
very brief and rough aecount refers, 

Strip the southern slopes of all tree growth, and the picture 
is still better; when the monsoon breaks in June of each year, the 
snows are quickly melted away, and the soi] is left at once to the 
mercies of an Indian sun, which has remarkable powers of drying 
what little earth the snows and floods have left, The northerly 
slopes, however, are fairly well covered with conifers and broad- 
leaf species, both in pure aud mixed wonds, the trees running up 
to ten and twelve thousand feet in altitude. 

Above and heyond the tree line lie the grand old snows, those 
snows from which the sacred rivers—Ganges, Jumna and Indua 
spring, in whose waters countless numbers of good Brahmans 
wash their sins away each day, and down whose streams a very 
business-like Forest Department floats its logs. 

Here the summer climate is most delightful and the winter 
not at all severe. In fact, on the coldest days the sun has a way 
of being very tricky, and if you step out of the bungalow without 
a hat you will certainly pay for your carelessness in a very painful 
way. 


* Jawnsar Division, Selioo] Cirele, N.-W, P. and Qudb, 
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The forest organization is a most admirable one, the higher 
officers being men trained in the schools of Germany and France, 
while the subordinate positions are occupied by natives who have 
graduated or studied at the Royal Forest School in Dehra Dun. 
Lt must be said, however, that the majority of “natives” do not 
take to life in the jungle, but prefer positions in the towns and 
large cities 3 so that at times it is difficult to obtain good men. 

Some Government forests are “reserved,” that is held with 
out any hindering ‘‘rights” or privileges of any kind, while 
others are “protected,” or subject, to grazing-rights and other 
ancient usages of the villagers. 

As for the forests themselves, they consist principally of 
deodar, spruce, fir and pine. Among the conifers and various 
species of oak, both mixed with the former and forming pine 
woods in certain localities, by far the most valuable of all the 
timber trees is the deodar, which has a wood very much resembl~ 
ing our own cedar and whieh is used for many purposes, the chief 
use being that of railroad ties. On account of the remarkable 
powers of endurance which this wood possesses (due to the oil it 
contains), it is very valuable when a wood js required which must 
be placed in contact with the soil for a period of years, 

Sylviculturally considered, the deodar is an easy tree to 
regenerate naturally, hat each different, locality must be treated 
in a different manner to imaure success. On moist northerly 
slopes the species grow flourishingly under any condition of 
shade; but on the dry southerly slopes it almost invariably 
requires a nurse of some kind during youth. Blue pine fills this 
position most admirably, although, if not looked after, it will 
gradually suppress the decdar; but this danger is avoided by 
-girdling the pine over large areas, whenever it has served its 
purpose, and threatens to kill out the more valuable species, It 
is an open question as to whether or not this girdling had been 
carried too far; in certain cases it certainly appears so; but if 
moderately applied, it is without doubt a great help to the forest's 
future value. All over the sunny southern slopes, little groups of 
deodar ean be seen taking advantage of the shade of spruce, pine, 
oak, and even rhododendron, although the mother deodar may 
be a hundred yards away. 

The oaks are found at almost all altitudes running up to nine 
thousand feet, and they can be naturally regenerated if the ground 
is not covered with a }estiferous little plant called ‘ Strobilanthes,” 
which, with its very dense and compact root system, entirely 
prevents the acorns from reaching the mineral soil, No oak is 
cut for timber, but the whole supply is used as firewood by the 
neighbouring garrisons ; this is carried down the mountain trail on 
little hill ponies, eac!: one of which is so loaded down that you see 
nothing but a pile of wood moving through the forest. : 

In all localities where grazing-rights prevail, the Forester is of 
course somewhat handicapped ; this is especially true in forests 
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kept simply for ‘ protection,” such as those on steep slopes, which 
are preserved to prevent the <Jébris of the hillside from being 
washed down on the fields of the valleys. Of course, if the seedlings 
are constantly destroyed by the cattle, the forest gradually thins 
out, and the rains rush down unimpeded over the hard trampled 
ground, In many places a very good system prevails of closing a 
certain area to grazing whenever regeneration is attempted; and 
as the natives are careful to obey the rales, the result is successfal. 

All along the foot of the ]ills one sees a yast amount of terri~ 
tory covered by so-called “ raus,* which are broad and very rocky 
stream beds, filled with water during the monsoons only ; these eat 
their way, little by little each year, into the surrounding fields, 
and are gradually stealing away the farms. 

In such an article as this, the subject of working-plang is 
somewhat too deep to touch upon, and it will be enough to say 
that the forests are managed on the selection system, only the 
annual growth being cnt each year. This is arranged according 
to diameter classes and areas, : ll trees down to a fixed diameter 
standing on a certain number of acres being felled annually. 
Consideration is always given io the sylvicultural demands, how- 
ever, and where these clash with question of present financial 
returns, preference is given to the former. 

Working-plans are sanctioned for a period of twenty years 
and new ones are constantly being made. In this particular par 
of the Himalayas, extensive blocks, sometimes covering a whole 
slope, are taken in hand and every marketable tree down toa 
certain diameter is calipered, the area is determined from the 
excellent maps available and the necessary calculations follow. A 
splendid system of well-made trails covers the mountains, and 
wood is also taken out very economically and in great quantities 
by log railways, steep cables, dry shoots and flumes, 

As in every other part of the world the great danger here to 
the forest crop is that of fire, Although the country ts an exceed- 
ingly difficult one to handle, owing both to its configuration and 
the character and religious scruples of its inhabitants, such a 
system of fire protection has been gradually built up, that losses 
have been greatly reduced in late years. An officer in charge of a 
range Jooks upon it as a disgrace to himself if fire gets the best of 
hizn, and the forest is splendidly provided with a net-work of fire 
lines. These are cleared and lurned over each year (sometimes 
two or three times a year), and during the dangerous season, from 
February to May, additional men are put to work in the woods in 
order to be on hand in case of emergencies, Villagers can be 
summoned at any time by the Forest Officer in charge. A moat 
valuable thing, in case of an extensive fire, isa sketch map, show- 
ing simply the formation of the country, giving all streams, 
ridges, fire lines, roads, trails, clearings, houses, and in fact show- 
ing accurately all points of vantage from which a fire line can be 
fought. E 
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A Forest Officer's life in the Himalayas is certainly x most 
interesting one; and, provided he isu hunter or botanist, a most 
enjoyable one, In thir corner of the world he must be content to 
live a life of solitude, as he ia often off for many weeks together 
and sees no single while face, But this does not infer that he ig 
uncomfortable ; for an army of servants is always by him, and he 
lives in comparative luxury the year through. Besides, the hills, 
the trees, the tigers ard deer are very good companions alter all_— . 
F, E. Ouusrep in The Forester. 
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Rotation and Possibility in Selection Forest. 


By F. Gueapow, LF.S., F.R M.S. 


In the Revue dea Kaus et Forvéta for October 1st, 1900, that 
grand old Forester of France, M. Ch. Broilliard, has a thought- 
ful and interesting article which required and deserves a second 
reading, Starting from the idea that the term rotation is at 
bottom no better than a misnomer when applied to the Selection 
method, he goes on to recommend the abolition of the possibility 
by volume, with its endless countings and calculations, in favour 
of a simple possibility by area and number of trees, It is very 
possible that I hare not grasped his full and precise meaning, 
though I get my origina) knowledge and love of the werk from 
him, and hope to yoon getting more. Still I will do what I can, 
and try not to misrepresent him. The term rotation then 
(revolution) isa misnomer when used in Selection methods, A 
forester who had never seen or heard of anything but Selection 
forests could not lave discovered or invented it, for he would 
have no idea to baie it upon. The word and the idea are founded 
upon coppice working and clear fellings in’ which the word 
represents an actual fact. Indeed, Indian foresters no longer use 
the word rotation in Selection, We have the ‘ exploitable age” 
which is divided into “felling cycles.” But even the term 
“ exploitable age” is a fiction. At each felling in practice we cut 
trees of ali ages and sizes, trees that have reached the top class, 
and also trees that would never reach it if they stood till Dooms- 
day. We do not know the age of a single one of these trees, 
Some of the biggest may be well under the theoretical age, some 
of the small ones may be long past it, according to the conditions 
under which they have grown, (Good sylviculture is the great 
ohject, not a rigid adherence toa given age or size. M, Broilliard 
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quotes from his personal experience some excellent examples of 
this. In 1891, there was seen at St. Dié an immense fir stump 
showing that the tree had lived nore than 100 years under cover 
before attaining its freedom. 

In 1893, in the forest of Elival, there was felled a fir of 95 
em. diameter, aged 300 years. At 150 years old it was only 8 
inches thick, and soon. Parenthetically, it may be of interest 
here, though irrelevant, to mention that the Dehra Dun Forest 
School possesses a round of deodar which is-(as roughly recellect- 
ed) about 7 feet diameter and 700 years old, though it never 
suffered much from suppression. To resume, what is the rotation ? 
Is it the mean age, or the usual age of a tree of given size? On 
the one hand, it is impossible for the greater part of the trees to 
attain this given size, On the other hand, it may be a pity to fell 
some trees that have attained the given size but are still prosper- 
ing, and their age may vary as 1 is to 2. In the Selection fir 
forest, there is neither mean size nor mean age, and the term rota- 
tion is consequently incomprehensible except by analogy with 
some other method, such as that of requiar high forest. 

The use of a possibility by volume, always uncertain and 
variable, leads continually to new valuations and regulations. 

Before each return of the fellings, new countings aud estim- 
alions have lo be goue Clrvugl, Ue trees are being constantly 
subjected to the clawings and blazes of the measurers, and the 
young stock is not improved by so much going to and fro in it. 
From a cultural point of view, the drawback to the possibility 
by volume is its concentration. With a six-year period, the coupe 
should cover one-sixth of the area, but nine times out of ten 
it will be condensed into one-tweatieth, ence results too strong 
a felling, followed by too long a period of neglect, and general 
irregularity. So long as there is no fixed limit of area, for example, 
4 to 6 trees per acre, the fellings will not extend over that area 
which is necessary to make a good cultural operation, It is 
really the possibility by volume which bas led to disparagement 
of the Selection method of treating fir forests. Every method of 
treatment has its appropriate manner of realising the possibility, and 
if other ways are adopted, the re-ult generally leads to disparage- 
ment. 

M. Broilliard advocates a possibility limited by area even 
in the Regular method, and as many foresters fail to understand 
exactly what is meant, he defines it as fixing the compartment 
over the whole of which the coupe should extend, and laying 
down the “ chiffre d’ abatage * which, I gather, means the 
proportionate severity of the felling. Would it not do to fix the 
area to be revisited, say, every five years ? Not so, for at each visit 
trees might be cut with too great freedom so long as there were 
any left that could be cut, to the great danger of the regeneration. 
The order of the coupes would be fixed, but not their amount. 
The possibility would not be truly fixed, The standards over coppice 
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are in somewhat sitnilar case, and have been quoted as an instance 
of elasticity in treatment which gives generally fair satisfaction. 
But M, Broilliard quotes a grumble of the Pont 4 Mousson people, 
“ go long as we are in the coupes marked by Mr. Jones, we shall 
get no revenues 3” Mr. Janes having given their fathers too much, 
and reserved too little for the children, He was an exception, 
but such exceptions arc liable to become common in countries 
like India, where an officer's work is judged by his revenue. The 
possibility by ares in regular high forest would of course lead to 
variations of the revenue, but the “ sustained yield” isa chimera, 
a counsel of perfection which we are always striving after and 
never attaining. Even with a possibility by volume, though the 
yield may be kept fairly constant in quantity for some years, 
there comes the inevitahle revision, and a different yield ie laid 
down for the next period. And even if quantities remain constant, 
prices do not, so we maay as well submit to the inevitable and 
allow a possibility limiied by area to gradually equate itself, 
which it will do in time jf the sy)viculture is sound. How then 
are we to regulate the possibility ina regular high forest, where 
all the exploitable material is to be removed by several fellings 
in due order? Not by (he number of trees to be reserved, since 
that number will vary from one coupe to the next, and from 
one compartment to another. Stilljess by volume, which will 
also differ from one conipartment to the next,and is also in- 
compatible with fixed coupe boundaries, and due order in the 
fellings, and good eultural work, The proportionate felling 
alone can satisfy the four necessary conditions : quantity, area, 
order, aylvioulture. Thus. if the matter in hand is a forest of mixed 
oak and berch, fell one oak out of four, one beech ont of three. 
The quantity will result fcom the crop itself, the whole compart- 
ment will be worked ovr, the dates and order of felling are 
regular, and the sylviculture is as good as the officer knows how 
to make it. This last remark about sylviculture must not be 
misunderstood, The officer who would stretch his revenue at the 
expense of his sylviculture may, if he likes, cut three or four oaks 
in one place, but he is bound by the rule, “one oak ont of four” 
in the total, and must remember that if he gives way to greed in 
one place, he will have to leave too many oaks in another, and 
will gain nothing but discredit for doing bad and irregular work. 
In eutting one oak ont of fovr, moreover, he may not take the 
most valuable for no other reason. He is bound by his sylvicnltural 
honour to take the worst firs) if there are any bad ones, 80 
that the state of the forest should go er LATTES as it never 
ra possibility by volume, although in this case, too, 
ees of cyivicultacal Tranour comes in, a any eury 
operations prior to the fe lings, such as tas ing “p 1e ree 
surface, are necessary ina given locality, the date an 4 pane . 
the felling being fixed beloehand, also fix the date and area o 


such operations. 
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Lhave more than once been astonished to hear that the 
Selection method was lonked on by the French as a barbarous 
method, that being quite counter to my own experience. It is 
Sudeich, the Great German Professor, wo is responsible. Cotta 
before him had recognised that the simplest methods of determin- 
ing the possibility are the best, but he got no further. Judeich 
denied to Selection the status of a method at all, since its 
possibility was incapable of being prescribed. But then he was 
thinking of nothing but volume. The Americans are nothing 
if not original, They seem to be tending towards a possibility 
by Sawyer’s work, Board measure,” from which may the Fates 
preserve us. 

I wish some of our aod comrades would work up and let us 
have their ideas on the nbove (or any other) subject. There are 
plenty of good men and true, if Government would only hurry up 
with that notification forbidding the use of long chairs. 


On “Leaf Fires.” 
By 0. C. 


When reading of the results of Fire Conservancy Operations in 
Indian Forests, with what sad frequeney we meet with the assur- 
ance that little damage was done to the growing stock owing to 
the absence of grasa and other dense undergrowth; the term 
“leaf fire” ia considere| to be an appropriate description of the 
nature of the conflagration, 

In Burma, and even in other Provinces reekoned to he more 
advanced in forest management, the forester often goes a step 
further and questions the utility of expensive fire-protection on 
the ground that where the undergrowth is sparse, the small damage 
caused by the annual fires does not justify the outlay necessary 
to ensure success in preventing them. 

Thave had opportunities of enquiring into these matters, and 
find that the assertion that “ leaf fires ” cause little damage is un- 
worthy of acceptance and that consequently the deduction from 
this assertion is a fallacy, all the more dangerous where in a 
comparatively new department the subordinate service is taking 
its ideas and tone from the controlling staff, 

It must at least be admitted that the seedling growth is 
interrupted by any fire, of whatever intensity, that may aweep 
over a lorest area. Such an admission would in itself sufficiently 
justify an outlay on protective measures, unless necessarily uiterly 
disproportionate to the present or future value of the forest ; for 
any check to the progress of natural regeneration must be more 
or less serious when the progress and finally even the continuance 
of the forest is dependant on reproduetion by this method. Unfor- 
tunately, however, the injury caused by “leaf fires” is more 
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far-reaching. The intensity of the flames, though it may be com- 
raratively small, is sufficient to so injure the base of the tree that, 
besides creating a prvdisposition to disease, permanent distortions 
result in the growth o! the younger age classes which will ultimately 
materially lessen the value of the mature stems, 

It is not attempled to deny that, much more injury is eaused 
by those forest fires where the flames blacken the standing stems 
up to 20 or more feet in height ; on such oceasions, no doubt, many 
trees, which in a “leaf fire” would be only injured, are annihilated. 
But it is surely time to sound a note of warning to the forester 
not to take for granted that the injury visible immediately after 
the passing of a fire is all that need be considered, when in fact 
the most serious effects are those which, in after years, become 
apparent. It is surely time, too, that we should once for all accept 
the fact that any fire in a forest is a disaster, and that if an area 
is worth retaining as a forest, itis also worth while to pay an 
adequate premium for insuring it against accidents. 

I have just passed through a promising young timber forest 
af teak, Dipterocarpys, Terminalia and other species, where practi- 
cally every stem of this immature erop is seriously injured hy 
“leaf fires,” which have hardly even blackened the trunks, and 
thus the well-being of the standing stock and the future of the 
forest as a whole has been seriously endangered. Unhappily, too, 
the area contains vast numbers of flowering clumps of _the male 
bamboo, with stems up to 10 inches in girth and 30 feet in height. 
The period for the annual fires wil] soon be approaching, and it 
appears probable that after these have passed a very large per- 
centage of the already weakened standing erop will he killed out, 
and the type of forest completely altered, a result, which will be 
largely due to the persistency of “ leaf fires,” which do so “ little 


dainage.” 


Caoutchouc Plantations in Assam. 
By W. R. Fiseer, BA, LES. 


I see in the report on the caoutchouc plantations in 
Assam, a statement that the Bomani Hill plantation yielded 9°3 Ib, 
of clean rubber per acre, and that the Charduar plantation 
yielded 9-4 lb., there being 92 trees per acre on the Bomani Hill 
and 14 per acre on the Charduar, Mr. McKee remarks that 
this proves that a densely-planted area does not yield more 
rubber than one sparsely planted, while it must have cost more to 
plant out originally and to establish as a going concern. 

I chose the site for both these plantations in 1873-74, and 
managed them for about two years. In the Charduar plantation, 
lines forty feet wide were cut one hundred feet apart in dense 
evergreen forest, full of cane breaks, large Ficus trees and other 
difficulties, Colonel Keating, the Chief Commissioner of Assam, 
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was struck at the waste of timber, this involved and the great 
expense of clearing the Jine, and directed that an experimental 
Jantation should be made on grass land near the Brahmaputra 
River. Mr. Mann, the Conservator of Forests, considered that trees 
grown on grasa land wonld not yield anything like the same 
supply of caoutchoue, as trees grown in the humid air of the 
evergreen forest, and his opinion was hased on the fact, that some 
large trees that. had been tapped in Tejpur yielded very little 
rubber. The plantation on grass land at Bomani TTill was there- 
fore limited to a small experimental area, The expenditure on it, 
however, was a mere fraction of the cost of the Chardnar planta- 
tion, as faras [ remember, «and it would be interesting if the 
Assam Forest Department were to publish figures showing the 
comparative cost of the two plantations per acre, now that it has 
been proved that they return an equal yield per acre. 
Tf grass land plantation like that at Bomani Hill will afford 
Fitice any be Prodicel foe mibrerenmtations in Gharduar, great 
thee Prod face my time, enormous areas of waste grass land in 


Flowering of the Bamboo in the C. P, 
By A. Smyvates, B.A. LFS. 


A somewhat remarkable event is taking place in the Chanda 
district of the Central Provinces, and that is the flowering on « 
large scale of the ordinary bamboo (Dendrocalanius strictus). 
‘The area over which the flowering extends is estimated at 1,200 
square miles, and in this area, vlthougha few clumps here and there 
have escaped, the phenomenon is universal. But the extraordinary 
point about it is that clumps of all ages are flowering—not 
only mature clumps but quite slender seedlings of six or seven 
years’ growth, or even less. I send you some specimens to 
illustrate this; the rhizomes show that those clumps are quite 
young. Last year the droughts affected the bamboos in the Dhaba 
Range of this district, and the bamboo flowered over a small area, 
and produced a kind of manna, which was described in the 
Forester (Vol. XXVI, page 363). Many thousands of people were 
kept alive for some weeks on the seed. This year the area is 
infinitely larger, and the whole population will, in course of 
time, flock to the forests to gather the seed. 

The consequences to the people in the vicinity of this flowering 
and subsequent death of the bamboo will be rather serious, as for 
many years to come, they will not be able to find sufficient stores 
to satisfy the numerous wants ofthe agricultural population to 
the north and west of Chanda—at any rate, the price of bamboos 
will be very much higher, 
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The Government revenue which now amounts to about 
Re.20,000 from this source will also suffer, as, when the dead 
baniboos have been utilized, there will be no more available for 
some 15 years or so, It would be interesting to ascertain whether 
such a universal flowering of this particular species has been 
recorded before, Needk-ss to say, the oldest inhabitant has no 
recollection of such an event, and the flowering of the smallest 
clumps is believed to be anique. 

It is probable that in this district at least, the bamboo does 
flower gregariously over fairly large areas, as three of the eldest 
inhabitants informed me that. they had seen the bamboo flower 
twice: first, when they were about 10 years old. Their ages were 
probably quite 70, Hence it is not unlikely that this bamboo 
flowers at intervals of about 30 years. 

[We would refer our readers to Volume YXV. (1899) of the 
“Indian Forester,” pages \—25, and 305, 306.—Hon, Ed.| 


The Forests of Arrakan, Burma: * 
By E, P. Srepnine, LES, FES. 


At the commencement of this article I stated that my visit 
Discussion with the t© Akyab was made in connection with 
Deputy Commissioner,Arrae the working of the Chittagong Division in 
kan district, on thepresent Bengal, The Division is chiefly a water 
ee of working the one; the forest produce is floated down 
: the rivers and the royalty is realized at 
tcll stations, situated on the banks of the waterways, the timber 
being at the same time marked with the Government ham- 
mers. Soon after my arrival E discovered that a large quantity 
of unmarked timber and boats (dugouts) existed in the district, 
and the answer generally forthcoming to my enquiries as to 
the reason for the absence of the Government marks was, that 
the timber or hosts in qnestion had been brought up from 
the Arrakan districts, either direct by sea or along the sea face 
for a portion of the route and then through the numerous 
tidal channels which intersect all the southern portion of the 
district, The result of this presence of unmarked wood, &c., in 
the Chittagong district, greatly increased the difficulty of working 
the forests and checking the timber and boats brought out, and in 
order to understand exactly what arrangements were in force in 
Arrakan, I determine! on my visit to the Deputy Commissioner. 

A conierence with him showed that the arrangements for 
collecting revenue on the Arrakan timber were very slight, a 
sum of Ks,4,000 odd representing the total annual revenue from 
the forests of his district. The Deputy Commissioner informed 
me that the timber was sold standing in the forest at Rs.3 per ton, 
provided the amount was paid before cutting and extracting the 


* Bogun in February Number, 1901, 
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wood. Fhiling this prior payment, Re. per ton was charged. 
Passes were issued either by the Deputy Commissioner himself or 
by the Townsbip Magistrates. The timber was not, hewever, 
marked in any way belore heing taken out of the forest or subsc- 
quent to its removal. This produced my difficulty in Chittagong. 
The Deputy Commissioner informed me in answer to a question 
that he was not aware that oats (dugouts) were exported irom his 
district, Jarool boats (jarool is the best timber of Chittagong) are, 
however, numerous in my district and they came from Arrakan, 
their preparation from the forests in the Chittagong Division being 
prohibited owing to the enormous waste their construction entails. 
He further informed that there was no regular system of 
management in force for the Arrakan forests, and that he - 
did not see his way to introducing one at present. He thought 
it probable that his forest areas were large, but he did not know 
exactly what timber they contained. His annual revenue from 
them was roughly Rs.4,000. In 1869, Dr. Schlich remarks that the 
revenue from the Arrakan forests, as a whole, had never reached 
Rs,5,000, In this connection I may mention that some merchants 
in Akyab informed me that they were being supplied with jarool 
in Akyab at Rs.50 per ton. I gathered from enquiries I made 
that the forests in the north of the district abounded in jarool, 
and as I shall show this statement is borne out by the fact that 
the wood is at present largely exported from here. 

I will now state shortly my impressions of the Northern 

. Arrmikan forests I passed through on m 
sg aarerintion sere return to Chittagong, and will then, after 
touching on the export of timber from 

these forests, detail my reasons ; for the opinion I have formed that 
a reconsideration of the advisability of the reservation of the 
Arrakan forests, as a whole, seems to be justifiable. 

The forests north of the Kolandyne River resemble those lyin 
to the south of the river, which were reported on by Dr. Schlich, 
in that they may be divided into three belts. 


1.—The Mangrove The mangrove forests comprise the 


Forests, low-lying swamp forests on the sea-board. 
‘The dry forests are those situated on 
1.—The Dry Forests, the rising ground immediately adjacent to 


the swamp forests. 
The evergreen forests situated in Lhe mountain belt. 
These forests, I can dismiss in a few words os | saw nothing of 
thein exceptfrom a distance. It was evident 
poe | Brerereen that the ‘Toungya cultivation was largely 
carried out within their area, numerous 
burnt patches in the day time and fires at night being visible. 
These forests are situated on the low ground running along 
the const line of the Arrakan district and 
My eens Forests: on the islands and banks of the rivers np 
to the point when they leave the hills aud 
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alsé on the hanks and churs in the network of canals which intersect 


the western side of the district. I noted that these islands 
filled the Kolandyne for some 50 miles upwards from its mouth 
and were clothed with the mangrove jungle, amongst which I 
noticed kripa (Laemnitzera racemosa), which is common in Chitta- 
gong. ‘The sundri (I/eriticra littoratis or formes), common in the 
Sundarbans Division, is, 1 believe, also fairly abundant in these 
forests, but I am unable to personally vouch for this. 

During my trip from Akyab north to Bothedong, I went 
through numerous kals and into and up the Méyn River, and I 
noted that the mangrove jungle was abundant everywhere. I also 
observed that the edges of the banks of the canals were fringed 
witha single fine af tie palm (ipa frufiecs) so plentiful in the 
Sundarbans (Bengal), where it is known as Golpatha, The palms 
are planted in this position, the leaves heing used by the poorer 
classes for roofing their dwellings, instead of the sunn grass, in 
almost universal use (where not replaced by corrugated zinc roofing) 
in the Chittagong district. 

The same predominance of mangrove jungle is to be observed 
on the banks of, and on the churs situated in, the Naf Estuary, 
the river which separates the southern portion of the Chittagong 
district from Burma (Arrakan). 

This Sundarbans forest generally reaches about 50 feet in 
height, consisting of 1 mixed forest containing trees of all ages, 
The growth is very dense, aerial roots being numerous and render- 
ing progression through the forest extremely difficult. . Among 
the trees recognisable, I noted kripa (Luianitzera racemosa), 
goa(?) gattea (Periops candolliana), sundri (Heriticra Httoralia 
or fomes). 

At present no revenue appears to be collected from these man- 
: grove forests, perhaps owing to the small 

oe Present manege- population and the great abundance of the 
oe jungle. Iwas told that the firewood used 
in Akyab itself was bronght up from forests situated some distance 
to the south-east in the next district, Ifthis is so, I do not 
understand the reason, as firewood is abundaut at its very door. 

For the present, at any rate, there would not appear to be a 

: great demand for fuel from these forests, 

(c) Future management. pnd a more detailed inspection will notim- 
probably show that their reservation is not at present necessary, save 
perhaps of areas round the larger Lowns where firewood is being cut. 

These forests, as already mentioned, are situated on the 

dry ground immediately adjacent to the 
U.—The Dry Forests: mangrove forests forming a belt between 

(2) Descriptors these latter and the evergreen forests. 
The woods are mixed uneven-aged, virgin ones, and appear to be 
well stocked where untouched by heavy fellings and toungya 
cultivation. An inspection, however cursorily made, shows, however, 
that this latter is doing irreparable damage and that areas clothed 
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with fine forest are rapidly being denuded, the woods being 
replaced by a useless serub-jungle. ‘That the former—the heavy fell- 
ings---are also seriously impaning the forests I will show later on. 

The dry forests are the home of the Pyinkado where fonnd 
in Arrakan, Dr. Schlich, in his report, stated that he did not 
visit the forests situated te the north of the Kolandyne River, 
but believed them to be similar in character to those on the 
eastern bank, I am able to corroborate his statement that the 
tree exists in these northern forests, but my time was too limited 
to enable me to ascertain whether it was abundant or otherwise. 

In addition to the Pyinkado, and at present holding a position 
of as great, if not of greater, importance in the forests of this 
portion of Arrakan, are three trees, jarool (Lagerstimia Reginw), 
khoira (Acacia catechu), and garjan (Dipterocarpus turbinatus). 
They are all good timber trees, and in the last few years their wood 
has obtained a marketable value owing to a greater demand. If 
was informed that these trees are to be found fairly abundantly 
over this area, and from the export operations at present taking 
place I should think that this statement is probably correct. 

Many of the other trees mentioned in Appendix A are to be 
found in these forests, hut their importance is, 1 believe, at present 
small, although there is some demand. 

In my interview with the Deputy Commissioner at Akyab 
referred to above, I have already mentioned 
the method on which these forests are 
worked,. adeqnate supervision with the available staff being im- 
practicable. The sale of the timber would appear to be practically 
in the hands of the Township Magistrates. As far back as 1870, 
Dr. Seklich stated that he thought this state of things should be 
discontinued, and the folowing would seem to show that the time 
has arrived when these foresis should be relegated to the manage- 
ment of the Department. . : 

Y have said that a demand has arisen for the three timber 
trees, jarool, khoira and garjan, and my enquiries have shown me 
that heavy fellings of these trees are being made in the forests 
in the north of Arrakan iminediately to the south of the Teknaf 
Estuary. How far such cuttings may be going on in other parts 
my inspection was too limited to enable me to ascertain. At the 
present moment there are at least two places on the Naf Estuary 
from which timber of the nbove kinds is being exported in large 
quantities, both in brigs and large native “balam ” boats. These 
places are Maungdaw and the Prooma Kal. There is or was @ 
very fine forest round these places, and it is rapidly heing cut out 
and ruined by the heavy fellings at present being made in it. Tt 
has heen alrendy mentioned that on payment of a royalty of Rs.3 
per ton a pass is made out for the intending trader who then pro-" 
ceeds into the forest and cuis what he likes. Under this pass the 
wood has, I understand, to he measured up in the forest hefore it 
is taken ont, aud the purchaser must give notice to.the Examining: 


: (>) Present management. 
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Officer when he has cut the amount of timher he has paid royalty 
for, Now the royalty actually realized by Government is very small, 
and ont of all proportion to the amount of timber that is being 
taken outs at least this is the opinion my short inspection and 
subsequent enquiries have led me to hold. The balance of the 
timber is therefore removed illicitly, and the following is one of the 
methods in which this is done:—A trader takes outa pass for a 
certain amount of timber, we will say 100 tons, and goes into the 
forest to fell it. Once here he ents as much as he possibly can 
within the time, but only presents for examination at the end of the 
period the 100 tons he has paid royalty on, Before asking for 
this inspection, Rowever, he removes the extra timber cut, the 
paucity of the statf rendering this illicit removal an easy matter. 

The trees ere either converted into dugouts in site after 
being filled or cut up in the forest or just outside, into beams, 
planks, posts, scantlings, &c., and quantities of these are to 
be seen at Maungdaw and the Prooma Kal. They are exported 
in this form. That this trade in Arrakan timber is assuming 
some importance is further borne out by the fact that large 
advances are now made to sawyers who live on the Moiskal Island, 
situated off the coast in the south-west of the Chittagong district, 
and these men go down and spend the cold weather felling in the 
Arrakan forests. - 

It is hardly necessary here to make any remarks as to the 
future management of these forests. A 
careful examination of them, based on the 
knowledge that the conditions of environment, &., ax existing 
‘in 1870, have considerably changed, is required, and it is with 
this object in view that the present note hag been written. 

(To be continued.) 


(e) Future management. 
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Report on the Teak Trade of Chiengmai, Siam, * 
By Mr. Actina-Consut J. Srewart Biack, 


The exports to Burma for the year 1899 amount to 175,444). 
as compared with 252,8371,, a decrease of 
77,393t. This decrease is chiefly account- 
ed for by the smaller deliveries of teak from the Siamese Salween 
district to Moulmein, The value of teak 
Teale worked out from this district amounts on 
an average to about: half the total exports. In 1899, 17,824 cubic 
tons, valued at 79,3141. passed the duty 
fone compared with station at Kado. The corresponding figures 
‘ for 1898 were 26,479 cubic tons, valued at 
100,657!. On the Bangkok side the output amounted to 86,336 
Jogs of all sizes, or, roughly speaking, 25,526 cubic tons, valued 
at 96,2501,, slightly less than the output of 1898, valued at 100,00GH, 
The total output of teak, therefore, from Northern Siam during the 
year 1899 was 53,150 cubic tons, valued at 175,564/., showing & 
decrease of about 25,000, 

For the purposes of comparison a statement showing the total 
output on the Bangkok and Moulmein 
sides, respectively, during the last ten 
years, is added. ‘The statistics as regards Bangkok are not official 
as, previous to the advent of the Royal Siamese Forest Department 
in 1896, no official returns were available. They are, however, 


Exports to Burma. 


Output for last ten years, 


* Diplomatic and Consular Reports, Siam, Trade of Chiengmai, No. 2518, 
Foreign Office, August. 1800. Printed by Harrison and Bons, St. Martin's Lane, 
London. Price-One Penny, 
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the estimates of timber traders, and are substantially correct. 
Only full-sized logs are given, and the figures are for the floating 
season which begins with the rains in May and ends in the begin- 
ning of the following year in February or March according to the 
state of the water in the rivers. The under-sized timber sent to 
Rangkok has little influence on the export trade ta Europe, as it is 
used locally. The Moulmein figures have been obtained from the 
returns published by the Government of Burma, and are for the 
months ending December in each year. The returns inelude logs 
all sizes, the ‘figures for full-sized logs not being obtainable 
rere, 

Shelement of the Output of Tetk from Northern Siam for the ten 

yeurs 1890-99 (inelusive.) 


tr 


Yeut, Po Bangkok To Moulmein 
(Fult-sized Logs), (All: Sizes), 

it oy aw. | Number oe 81,000 62,117 
1691 ™ l= “ 31,000 43,873 
teat orn abs ” -“ 73,000 68,670 

i i on » tee 78,000 (62,463 
1804 Nee ee gs 72.000 ipa 
19895 a or ’ wee (65,000 6,085 
1886 a es Fi ae 59,000 47) 22 
1897 Bs es ” os 31,000 62717 
1898 oer} aw. | Cubic tong us 76,000 26,479 
1899 a ae ” on 53,000 Vip74 


i LT 


The decreave in 1899 is due to the deficiency in rainfall 
daring the past three years. Tn 1897, 
the rainfall amounted to 414 inches, in 
1898, 424 inches, and in 1899 less than 40 inches. In 1893, when 
the last very heavy rain occurred, # total of 73 inches was regis- 
tered, This deficient rainfall resulted in a very poor flonan 
season, and this was particularly the case as regards the eer 3 Ze 
Ping and its tributaries (the Chiengmat side). Only a wr one 
from this district got through to Bangkok in. the course 0 1e 
year. No logs at all came out to the main river aes many of 
the tributaries, and in some ae ‘ogs Pe ae me 
early in the rains never mor at al a RT iene 
unusually low during the years and abt the neigh is 
there was said 10 be less water In the hed of the strer aaa ne 
fourteen or fifteen years. The last arrive ° 

ee ion at Palmar pho ca in the eee uate 

10th. Inthe previous season the last arrival ee iene 

i F iry 10th, whilet the date of last arrivals g 

; ere seus before that. has varied from January 20th to , 


March Lith. 28 ct Saat As oe pet 


a aol 
* No return, 


Cause of decrease in 1899, 
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Tn consequence of timber not moving during 1899 for want 
Prospectstfor next years of water, the result is that if the rains 
: ‘ for 1900 are only moderately heavy, the 
arrivals will exeeed that of any other season. Over 20,000 logs 
Large output expected, are lying in the main stream well on their 
way to the duty station; whilst in the 
upper stretches of the river, there are also large quantities of 
timber which shonld, with fair average rains, reach the duty station 
this season. [t has heen predicted by weather prophets—it must 
be added, interested weather propheta—that the rains of 1900 will 
rival those of 1893 when 73 inches fell, and that the output of teak 
will not only beat all records but prove too large even for exporters. 
It is possible that the rains may be usually heavy, though the only 
basis for prediction seems to be the fact, that seven years have 
elapsed with less than average rainfall, The rains up to the pre- 
sent (end of June) have not exceeded those of the previous seven 
yenrs, but it ia during August and September that the greatest 
fall may be expected. One or two good floating seasons will just 
at this time make a great difference in the finances of all engaged 
in the teak business. Most of the present leases lapse in 1901 and 
1902, and there is a clause which provides that timber still lying 
within the boundarics of the forest on the expiry of the lease ae 
comes the property of the lessor. The 
Lapse of tlmber to lessor. Tessar is comically. one or other of the 
local authorities, but, practically, the Siamese Government as the 
nominal lessor or forest owner is not allowed any voice in 
the matter of the disposal of the timber or the forests, An 
immense quantity of timber is now in the process of extraction, and 
should the seasons remain persistently bad till 1902, British 
companies and British traders will incur heavy losses. In some 
forests it takes quite three years to work the timber out, and as 
leases have been granted for a period of six years only, the margin 
for bad seasons is not very large. As may be well understood, the 
rainfall is, therefore, one of the great factors for good or evil in 
business in this part of the world, and the numbers of tenths of 
inches daily recorded is a matter of anxious interest. 

Everything is combining at present to make the extraction of 
Bciieiton is fealk teak more expensive and more difficult. 
adimaults fon of teak more ‘The establishment of the Siamese Forest 
Department, an indispensable machine for 
the proper collection of revenue and the protection of Lhe forests, 
azninione: necessarily leads to restrictions resulting 
Pea of new regu- in fines for infringement of regulations, 
and the uncertainty and trouble caused 

by the institution, or threatened institution, of law suits. 
. The price of elephants, without whose 
sare price of eles valuable aid timber cannot be dragged, 
has gone up three-fold, though it is to 
be hoped that this is only temporary, and labour has not only 
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become more expensive, but, what is more, serious becoming 
Scarcity of Inbour. exceedingly difficult to obtain. 


The heavy labour in the teak forests is perform 
a hardy hill tribe hailing from the antic eatine Meee 
to the north-east of Luang Prabang. They are a dirty, ignorant 
but for Endo-Chinese people, hardworking racé, and have always 
monopolised the working of the forests in Siam. Before the 
annexation of the east bank of the Mekong by the French in 
1893, they came down in large numbers to Siam, and were willing 
to work for very small wages. They were conveyed by headmen 
of their own tribe, who arranged their engagement for a period of 
one or two years with forest contractors at a rate varying from 
30 ra. (2/.) to 50 rs. (Bd. 6s. 8d.) per annum, and food, which com- 
prised rice, tobacco, and eurry-stuff, The food costs about 5 rs, 
per month, or say, 4. per annum. Many of the foresters to whom 
they were hired never settled up with them at the end of their 
term, bat by promises and small presents induced them to remain, 
so that it was not uncommon to find Khamoos working for 
foresters who hail failed to pay their wages for five or six years, 
After the French annexation all these Khamoos became French 
subjects, and the French Consul made their hiring a special 
branch of his Consular work, and brought pressure to bear on 
defaulting foresters to pay arrears. Many Khamoos, finding 
themselves suddunly wealthy in the possession of 100 to 200 ts. 
at once returned to their homes, and only the few whe had taken 
to themselves wives and settled down in the country village re- 
mained behind. This exodus soon began to affect the supply of 
labour, and during the last two years this has been accentuated by 
the much smaller number of men coming down, and the majority 
of time-expired men returning to their home. It is just at this 
time, too, that a larger supply of elephants are working in the 
forests, and all possible efforta are being exerted to hasten on the 
delivery of timber which may lapse to the lessor, according to the 
clause in the leases already referred to, Thia lessened supply and 
increased demand has had the nataral result of raising the scale 
of wages, and new men, who formerly would only have received 
40 rs, (2d. 188, 4d.) per annum and food, are now paid as much as 
120 rs. (82) with food, which in the meantime has gone up 50 
per cent. in price, while experienced men, capable of managing an 
elephant, demand 240 rs. (161.). Thus it happens that labour 
which some years ago cost, say, 110 rs. (71. 63. 8u.) per man per 
annum, now co-ts 210 rs. (14/.). ; 

Failing Khamoos, the only !abour available is the native of 
the country, the Lao. Unfortunately they are very indolent and 
possibly physically incapable of performing heavy continnous 
Jabour, and not even the attraction of what is to him a small 
fortune will induce them to undergo for any length of time the 
hard labour anil isolation of forest work. The British firms and 


140 FOREST PESTS. 


the Burmese foresters are now, however, compelled to supplement 
the supply of Iabour with this unsatisfactory material, but it is 
invariahly found that after the original advance has been worked 
off, and the Lao ia a few rupees in pocket, he goes back to his 
native village to smoke native cherogts and bask in the sun, 

The question of labour is fates most serious, and if’ the 

: supply of Khamoos keeps on diminishing, 

Tavons gestion eetlods, ie men will be at their wits’ end a 

find means to carry on their works. Schemes for importing 

labour have been disetssed, but on account of the climate the 

expense and the risk have never gone beyond the point of being 
mooted. : 

The amount of British capital estimated to be invested in the 
teak industry is 2,000,000/., and the British companies are fall of 
anxiety at the present moment, The fact of working expenses 
going up by leaps and hounds, the supply of labour threatening 
to be quite inadequate tothe demand, the difficulty of inducing 
the native contractors to comply with the new forest regulations, 
and, above all, the uncertainty of the renewal of leases, and the 
still greater uncertainty ag to what new regulations the Siamese 
Government may wish to insert in the new leases, all combine to 
render the position of the teak merchant in Siam anything but a 
bed of roses for the time being, 

1t was inevitable that afler the lax and reckless way in which 
the teak forests had been worked for many years that all sorts of 
difficulties should arise from the enforeement of new regulations, 
and a great deal of labour has devolved upon the authorities of 
Great Britain and Siam in smoothing over these difficulties ; but 
much still remains to be done, and some time will necessarily 
elapse before the new regulations will work without friction, and 
the conflicting interests of the Siamese Government and the 
British merchants equitably adjusted. 


Forest Posts. * 


1. In September 1899, the Deputy Conservator of Forests, 
Western Circles, forwarded some caterpillars which he reported 
to be defoliating teak trees in the Thana district. On examin- 
ation they proved to be the lave of the moth Paliga damastesalis, 
Wik. It has been reported almost every year as defoliating teak 
in various parts of India. 

2. In September 1899, the Reporter on Economic Products 
to the Government of India, forwarded a series of the larva, pupa 
and imago, of a moth, tle larve of which were said to be defoliat~ 
ing sl trees in Jalpaiguri. On examination the moth praved to 
be Lymantria grandis, Wik. It has been frequently reported 
before as defoliati#g sil in India. ‘ 


* Indian Muscum Notes, Volume V,, No, 2. Price, Red, 


THE MANLPACTURE OF TURPENTINE IN THE PUNIAR, 141 


3. In January 1899, we received from Mr. J. C. McDonald, 
through the Superintendent, Madras Central Museum, some 
eoceids which were reported to be attacking the roots of Erythrina 
six months old. Mr. McDonald writes :— 

“These inscets attack.the roots of Krythrina plants six 
moffths old, and Lave in fact wiped out wholesale a field of fifty 
acres, which is shaded by the above tree. The damage ee to be 
apparent about the burst of the North-East monsoon in November 
or 80. The soil is quite a dry, light, and very friable one. ‘This is 
the first that I have seen of this sort of damage after an experience 
of over 18 yeare of planting.” 

The specimens were forwarded to Mr. R. 8. Newstead’ for 
identification, and his report has not yet been received. 

4, In March 1900, some beetles were forwarded by Mr. 
G. M. Ryan, Deputy Conservator of Forests, Western Circle, from 
Thana district, Bombay, which he found burrowing into Khair 
(Acacia catechw) trees. This beetle (Sinoxylon sp.) has been 
frequently mentioned in Indian Museum Notes as attacking él 
(Shorea robusta), Terminatia belerier, the guava (Paidiumguava), 
and other trees in different parta of India. 

5. In February 1899,-Mr. G. M. Ryan, Deputy Conservator 
of Forests, Western Circle, forwarded some leaves of Dioapyros 
Melanoxylon which were covered with galls. The leaves were 
forwarded to Mr. G. B. Buekton, who discovered a Psylla within 
the galls, which on examination proved to be new to science. 
He hasdescribed it as Paylla obsoleta. His description will he 
found on page 35, and the insect and gall are figured on plate V. 
(figs. 10—15.) : 

6. In July 1899, the Manager, Court of Wards Estates, 
Backergunge, forwarded through the Director, Department of 
Land Records and Agriculture, Bengal, some betel leaves covered 
with insects. Thrse on inspection proved to be Aleusodids, and 
being new to our collection were forwarded to Mr. G. B. Buckton 
for examination. The insect proving to be unknown to science, 
Mr. Buckton has described it under the name of Aleusodes nubil- 
ans, His description will be found on page 36, and the inséct 
itself is figured on plate V. (figures 7—9.) . 


The Menufacture of Turpentine and Colophony in the 
Punjab- 

The following account appears in the Punjab Annual Forest 
Report for the year 1899-1900, which has been reviewed in the 
Vebrusiy Namber (Vol. XXVII., No, 2) of this Magazine :— 

“ The operations for utilising ckil pine resin may be noticed 
in some detail. During the season 1898-99, 16,500 blazes yielded 
1,392 mds. of crude resin, ineluding 450 mds. mentioned in 
para. 52 of last year’s report. The total cost amounted to 
Rs.4,110-12-6, or an average of Rs.2-15-8 per md., including the 
cost of all tools, pois, &c., and carriage to the distillery at Nurpur. 
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An experimental di-tillation of 3094 mds. was made with country 
stills at a cost of Nx,881-5-0, including that of packing and land- 
ing at the Agency depdts in Amritsar and Lahore. The yield was 
229 mids, 38 seers of colophony and 2,823 quart bottles of turpentine, 
or an average per nd, of 29 seers, 11°5 chataks of colophony and 
9's bottles of turpentine. ‘The sales up to the end of June 1900 
amounted to 343 mls. of cruda resin, 87 mds, of colophony, and 
1,415 bottles of turpentine, realizing Rs.8,979-2-4. ‘The result of 
last season’s working was, therefore, an expenditure of Hs.4,496-13-6 
and a revenue of Rs.3,979-2-4, with a balance in stock of 
740 mds. of crude resin, 143 mds. of colophony and 1,374 bottles 
of turpentine. During 1899-1900, 60,500 blazes are being worked, 
and the yield to the end of June 1900 amounted to 3,108 mds. 
and is expected to rise to 6,000 mds, by the end of the collecting 
season. ‘The distillery plant has been supplied by Messrs. Garlick 
& Co. of Bombay at a cost of Rs.5,370, exclusive of carriage. The 
requisite buildings were constructed and the plant put in position 
by the end of the year, ready for work to commence at the 
beginning of the rains. Subsequent working will be detailed in 
next year's report ; it may, however, be stated that the plant has 
proved to be capalile of disposing of 31 mds, of crude resin a day, 
that the average result per 100 mds, is 170 gallons of turpentine 
and 70 mds. of colophony, and that the cost of distillation, 
including all charges, comes to Re.0-6-6 per md. It is hoped that 
the N.-W. Railway will take all the turpentine, and there seems 
to be no difficulty in disposing of the colophony, chiefly for 
making bangles. A clear profit of Rs.2-8-0 per md. is expected. 
The experiment vives promise of being most. successful, as the 
product can be profitably placed on the market at lower rates than 
the imported articles.” 


Experimental Fruit and Vegetable Gardens in Burma," 

Reports are received from the experimental gardens ab 
Taunggyi, in the Southern Shan States, 
at Sinlumkaba in Bhamo, at Sadén and 
Sima, in Myitkyina, and at Falam in the Chin Hills, The reports 
are printed im follin Appendix I, of the Report with exception of 
thai on the gardens in Myitkyina, In these two gardens little but 
English vegetables have been grown, but experiments are now being 
made with apple, pear, peach, plum, and apricot trees. Straw- 
berries have als done well. 

The Deputy Commissioner points out that an orchard at 
Myitkyina would probably be in a few years self-supporting. 
Myitkyina is within 30 hours of Mandalay and 48 hours of Rangoon 
by rail, and it would be possible to supply both markets with 
English fruit. 


Fixperimental garcdena, 


* Repert on land Becorda and Agricultare, Burma, for the year 1899-1900, 
Price, Rol = lx 6d, 
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Bhamo.—The orchard at Sinlumkaba has made a good start. 
Most of the young fruit trees are thriving. Lichees have failed 
and filbert and cobnut, gooseberry and currant trees do not pro- 
mise very well, : 

The Deputy Commissioner wishes to devote more attention 
to those fruit trees that will not grow in the plains and whose fruit 
will bear the risk of transport to market. At Bhamo, Myitkyina, 
and Katha peach trees have yielded an abundance of fruit 
in private gardens, and there isno doubt that they grow in those 
districts equally well in the plains as on the hills. 

Chin Hills.--The Government grant was only made for the 
orchard and garden at Falam, but half of the fruit trees obtained 
were planted at Haka and Tiddim. At these two posts there is no 
gardener, and most of the fruit trees have perished, At Falam 
three-quarters of the trees planted still survive, Strawberries and 
English vegetables, except broccoli, do very well, The Chin Hills 
are at present out uf the reach of any large market, and it would 
be useless to grow more fruit and vegetables than are needed for 
the European population in the Hills. Even potatoes are said not 
to be relished hy the Chins, and are grown solely for sale to 
Europeans. 

Southern Shan States. —The report on the Experimental 
garden at Taungvyi is not published this year separately. Ix- 
periments in wheat cultivation are no longer carried on, as the 
Shans are fully alive to its importance, and are able to grow 
wheat without further encouragement in the Mayelat. The 
vegetable garden was washed away by two floods in October and 
November, and consequently the receipts from the sale of vege- 
tables have diminished from Rs.216 lust year to Rs.128-12-0 this 
year, The dry-weather crop of potatoes was fairly good, but the 
wet-weather crop was a failure, Potato-growing hy Shans is not 
expected to progress until some facilities are afforded for reaching 
the Burma market. In the orchard, strawberries have done well, 
and there was a ood crop of peaches, but unfortunately much of 
the fruit was ruined by cockchafers. The nectarine trees have 
yielded an abundance of fruit. ‘The Superintendent has now 
proved satisfactorily that the Docinia Indice is suitable for gratt- 
ing European apple trees on. ‘The total expenditure on the garden 
and orchard was Rs.3,844 and the receipts obtained by the sale of 
the produce amount to Rs.1,778. 

English Veyetable Seeds.—In Pakokku the experiments were 
carried out by the District Officers and by the Assistant Conserva- 
tor of Forests aud were fairly successful, especially with radish, 
lettuce, carrots and peas. In Mandalay, the rain in November 
washed all the plants out. In Bhamo, ants destroyed the carrots 
and turnips in Shwegu, while in Bhamo town a blight attacked the 
tomatoes. In Myitkyina, the vegetables were grown in the Sadia 
garden ; cabbage, bwoccoli, khol, rabi and beet did not get enough 
water, and turnips were eaten by insects. In the Sima garden 
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most of the vegetables did well, but were not so good as last year 
owing to heavy rain. Turnips, tomatoes, celery, parsley and 
French beans sown in April were good iv spite of the warm 
weather 3 beans, lettuce, parsley, khol, rabi_ and tomatoes grown 
during the rainy season did fairly well, In Katha, the experiments 
condueted by the Burmans gave little or no results, turnips and 
peas were fairly successful, while asparagus did wellin the jail 
garden. In Sagaing and Shwebo; where there should be little 
Teagon oie ue oh experiments were not successful, due to the 
general difference shown regardin; vy rai 

fall in Sagaing in Noveinben ie eae ay 

In the Upper Chindwin, the vegetables prov oc 

were useful, and partially failed ele ee Ree 
townships; in the latter case due ‘to heavy rains. In Meiktila, 
the experiments were only a moderate suecess, ‘They were toi 
by Chinamen. In Myiugyan, the vegetables were phanted a 
Burman, and due care is said to have been given to them Put 
without success. In the Chin Hills, at Falam, no record of the 
early sowings were kept owing to officers being absent on column 
duty, but the seeds appear to have given good results. Vegetable 
seeds were also sent to the Superintendent of the Northern Shan 
States. The sowings made during the rains are reported 
to have failed owing to heavy rain aud want of sunshine. In the 
dry weather, the vegetables, with the exception of three, asparagus, 
onions and parsnips, did well. The Shan cultivators were success- 
ful with English tomatoes, and it ia said that Jf seed were 
imported in large quantities the indigenous variety would be 
neglected in their favour. The garden at Lashio is some distance 
from wells and all the water has to be carried up. Red, white, 
and black ants also gave much trouble and no means was fond 
Of getting rid of them, 1f the ground is constantly being dug 
up, however, it is proballe that the ants will cease their attacks. 


The Imperial Institute. 


Quarterly Report by the Director of the Scientific Department ore 
enqutries conducted for the Government of Indin. 

T have little to add to the statement made in my Quarterly 
Report: of July last, owing to the intervention of the summer 
yacation. Work has wow been actively resumed, and several 
investigations on the subjects previously mentioned are nearing 
completion, and will be reported upon at an early date. ; 

Since the date of my last Quarterly Report, commercial 
opinions as to the value of the gum of Prunua eburnea and of 
Malabar Kino have been obtained and forwarded to India. 

(Sd.) WYNDHAM R. DUNSTAN, 
. Director, Scientific and 
Technical Depurtinent. 


4th October 1900. 


A BARE STATEMENT. TS 


V.~SHIKAR, TRAVEL, &¢. 


A Bare Statement. 


Are the coolies all ready ? Yes! Well, that’s all right. We've 
pot to go to the top of that Lill, have we ? Anyhow, it dues uot 
Jook far, Chreat; Scot ! but its a goodish stiff climh. Now we're at 

& 
the top. What ho! Stillfarther is it P These hills are jolly decep- 
tive. At last we've got there. Where are we going to sit? So this 
is the place—tlank goodness, P've got here alive after that terrible 
climb. Nasty, damp-looking place, too, under yew trees. Anyhow, 
its more comfortable than deodar needles, Wonder, which way 
the bear will come, if there are any, So this is the place where a 
Sahib had three shots last year and did not get anything. I hope 
missing isn’t catching (something weird about that last remark, 
will some cricketer kindly explain what I mean). When ¢a the 
beat going to begin? Let's have a look atthe armoary. Give me 

goimg 8 
the ‘500 Repeater, and just be careful you don’t let off that 450 
Martini by mislake. Can’t get comfortable on a slope of 45°; one’s 
knees get too far away, and then one’s feet slip. Don't suppose T 
shall be able to hit anything at all. Suppose the bear came up 
that nullah to the left, or perhaps up that ridge to the right; but, 
above all, Lhope they won't get upoutof those bushes lust below ine: 
Thank goodness, they have commenced. What a long way ont F 
tom-toms sound. There’s only one man out of 40 phoune Ta 
brutes they are! Why don’t they give tongue properly ? ullo! 

oy atts k to get over an old fox-——but what 
what’s that ? What an awful shock to get ov tome. Don't 
a beauty! ‘The old Shikari, { notice, is sitting closer to me. , 
believe the old man can see or hear una Be I hear a 

’ to the low right? Yes, Edo, by Jove. Sets | 
eevee my pop-gun, Ahal there he comes up the ridge, 
a fine large black bear; can’t see much of him, Hope [shan’t miss. 
Why in the dickens doesn’t he came out into the open—ho, oie 
bad Inck take him, he’s turning off ; must have & shot «Can ae 

i d and neck. Bang! hullo, he's dropped backwards, 
eee his head and 8 ig he didn’t utter a sound. What! 
Must have hit him in the neck, as he iW Til go und have a 

i ‘ou old fool? Of course I have. y in th 
not got him, } utton. [can see his legs in the 
ep. Right ‘Ob! he's as dead as mule ake enough row 
pe PG et ready again, Guess those eoolies can a ere why, 
laa t i wrospect of a wounded bear breaking Ente 
-when there is a prosp* : Imost behind the other, bu! 
here’ another big bear or ne hit hee. What a row she’s kicking 
giving a better shot ok : hee shot, that’s downed her. Hat 
tip, _yeb_on she comes, a A couple more shots land her at 
by jove, she's op eres ee tie are. Here, hiyou old Shikari, 
Jast, What awful tough bru a y What | got no more ? Never 
jve me some more cartridges. +450, Whirroo ! 
gl ; . then hand me the 
expected to. get five shots ; orien : can’t see it. Its bolt- 
oes another, but what a hi Bx fall tear. Bang ! 
a g diagonally across the line of coolies ce . iL. Wonder 
img ae ae the coolies dead behind 1% ‘ 
that was a risky shot, 
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if Thit it. Shikari savs no; then I must have. Coolies are 
close up now. What! [have bagged the little one, have I; 
thought so; where is if? 180 yards down to the left in the 
open. What good luck. Let's go and look at the others. 
ere’s No. 2,a fine female, but in What a tess. One bullet inthe 
shoulder, two behind it, and one a little further back. ‘hey do take 
some hitting. Now for No. 1. What a rummy sight—a male, [ hit 
him behind the ear and he was canght up against a yew tree on his 
back. No wonder he didn’t get far. Bring them down to camp 
whilst | have a look at No, 8, There he is a goodish way down 
the hill in an open spot encircled by admiring coolies, What a 
hole in his side behind the shoulder, It’s a wonder the little beggar 
got so far. What did you say ? Never heard of a Sahib shooting 
three bears in 5 minutes ; don’t you believe it. No more excitement 
to-day ; but what good luck, and shooting notaltogether so bad, 
especially after having done a 10-mile march, padding the h¥of 
the whole way, Never expected it. Now for a drink and a tub. 
2P.8.—The bears measured respectively 6'-10", 6’ and 4’-6", 
not so dusty. 
¥. RADCLIFFE, 


VI.-EXTRACTS, NOTES AND QUERIES. 


Observations om Packing and Transport of Plants, Fruits 
and Seeds, * 


By J. H. Hart, FL. 8, 


Superintendent, Royal Botanic Gardens, Trinidad. 

To insure the successful packing and transit of any commodity, 
it is first necessary to be certain that the material to be sent is in 
a fit state to be packed. Plants, fruits and seeds are no exception 
to the rule. 

In the first place, a plant should be well rooted, well estab- 
lished, not overgrown, not too small, It should be clean and free 
from injury and disease (parasitic insects or fungi), and should 
carry acertain number of foliage leaves. 

A fruit should be full grown or mature, but not fully ripe, 
free from bruises of any kind. The stalk should not be pulled out, 
put clean cut. The extrrior of the fruit should be perfectly dry. 

Seadgs should be freshly gathered, not kept in hand longer 
than actually necessary. 

The following are a few of the various methods recommended 
for packing plants, fruit and seeds. :— 

Plants. 

The art of packing plants consists in maintaining their 
vitality uninjured while in the packed state, and in securing them 
from damage during transit. 


* West Indian Bulletin, Phe Journal of the Imperial Agricultural Department 
for Le West Indios, Vol. 1L., No.3, London Agents: Messrs. Dulan & Co, 37, 
Boho Square, W. Price—Threepence, 
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The hest appliance in which to enclos vhi ’ 
he sent long jouineys is the Wardian pons a ee ee 
deseribed as a glass-roofed, weoden hox of any required direension i 

Plants in the tropics’ are nearly always ina growin atate 
and excepting hulhous plants, they ean seldom he acked in : 
resting condition, There are some plants, however such : 
agaves, orchids, cacti, &e., which travel well, if packed in ali 
shavings, in a well-ventilated, ordinary, packing case. Roses and 
plants of like character, coming from a temperate climate, are 
hest packed in t] e autumn in the resting condition, but they should 
have sufficient moisture iu the packing -about the roots to’ sustain 


growth when they reach the high temperature and humidity of the 
tropics. : 


The Wardian case is primarily intended to preserve the 
vitality of growing plants by affording them sufficient moia- 
ture, light, and air, This is effected by constructing the case 
in acertain manner, thus keeping up a regular supply of moisture 
for the use of the plants, Plants in Wardian cases are given only 
sufficient ventilation to prevent the interior temperature reaching 
an excessive hcight. 

There is considerable variation in the form adopted by 
Aifferent packers in constructing their cases. E have prepared 
diagrams of three of the most common forms :— 

No, 1 has a roof sloping one way only ; No. 2 has a gable roof 
with a flat, hoarded top; while No. 3 has a sharp pointed gable 
roof. No. 1 i: the cheapest, No. 3 the most expensive, No. 1 is 
the cheapest, because it is of very simple construction, but it has 
sevetal disadvantages. It does not allow much head room, and 
from its form it offers a tempting seat to the lounging passenger, 
resulting in broken glass and damage to its contents, It is of the 
utmost Imporiance that the glass of a Wardian ease should be 
kept intact, otherwise the contents are liable to serious injury 
from drought, sea-water, rats, mice, (&e.3 in fact, the main object 
of the case is destroyed when the glass is broken. 

The form of case I have called No. 

1 does not permit of easy handling 

without upsetting ; for, if lifted by the 

handles, one side is found to he heavier 

than the other, and the case turns a 

somersault, A well packed case, how- 

a ever, should be capable of beitg turned 
completely upside down without injury. 

The condensation, which takes place on 


—— a glass roof with one slope, will, of 
eourse, be delivered on one side of the 
No. 1. ease only, and thus the packing mate- 


yial around the roots on the higher side of the case will be gradually 
deprived of its moisture, and the plants on that side will suffer 
This case is not nearly so strong as Nos, 2 and 3. 
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The chief advantage of No. 2 is 
that it gives a larger amount: of room 
for the same ‘ship's measurement” 
than No, I, but if has the serious dis- 
advantage of having a flat top. This 
Wat top condensea moisture, and the 
water accumulates on the smooth sur- 
face of the wood in large drops, and 
these instead of running down on the 
inside of the glass, as in Nos. 1 and 3, LJ 
fall into the centre of the case, and, 
if they happen to be delivered’ full on No. 2. 
the sjem of any plant, that plant is very likely to be killed 
before the end of its journey. No. 2, when carried on deck, also 
admits of use aa a seat. ' 

The third form of case is that 
generally used by the authorities of 
the Royal Gardens, Kew, and it is in 
the writer's opinion better suited to 
the transport of plants for long dis- 
tances than either of the others. The 
condensed moisture of the interior is 
FN equally, distributed by the sloping glass 

roof, : 

The only fault attached to this 

case is that by “ship's measurement,” 

taken to the pointed apex of the roof, 

No, 3. it has more cubic contents than Nos, 1 

and 2, but this is probably more than compensated for by its not 

affording a deck saat. hig ease has an advantage over No, 1 in 

that its centre of gravity is much lower, reducing the risk of 
turning over when handled. 

Wardian cases should always be paeked under cover, the 
plants should be ready some time before, and should be in that 
condition known to cultivators as “damp” (4.¢., neither in want 
of water, nor too wet.) 

Cleats shoull be arranged in the interior of the longest side 
of the case, having notches one inch deep and some three or four 
inches apart, int-) which cross bars should fit when the plants are 
allin place. The packing material should be light in weight and 
somewhat, ahsorbent, such as leaf-mould, peat, or cocoanut refuse. 
As the plants are placed in the case, this material should be 
packed neatly arcund Lhe pots and rammed firm with a rod small 
enough to enter all the interstices. When finished, the surface 
of the packing should be level and the rims of the pots just 
covered wifh the packing material. Clay pots, the new metallie 
pot, or pots of bamboo may be used. When plants are turned 
ont. of pots, each plant shoud be tied up in sacking into a solid 
ball before packing. No plant should ever be placed loosely into 
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the packing of the case, It is better to place the plants regularly 
in rows lengthways, and when the packing jis finished, or while it 
is proceeding, some coarse straw or dry twigs should be placed 
between the rows, and-these will keep the packing firm when the 
bars are in place, “The bars, one inch square, should cross the 
box from side to side, fitting into the notches of the cleats. A 
similar cleat with notches will now take the ends of the cross bars 
nearest the packer, and being well pressed down, should be screwed 
or nailed securely, . The eleating should be sufficiently strong to 
prevent the packing from moving, even if the case is tumed up- 
side down with considerable concussion. The packing heing finish- 
ed, it is well to sprinkle the interior of the case with a little 
water, but great care must he exercised in this matter, as too 
much or too little may mean the destruction of the plants, 
The best plan is to pack the ease two or three days before 
it is required for despaich, and to close it up when seen to be 
in exactly the right condition.” This condition, however, is one 
which only the experienced eye can secure, and cannot be de- 
scribed, s 

All Wardiun cases should be glazed with rough plate glass, 
but if clear glass is used if shonld have a coating inside of white 
paint, to keej: out direcb light. ‘The glass roof should be pro- 
tected +hy cleats of wood of sufficient strength, placed at inter- 
vals whieh will not allow corners of other packages to break 
the glass. lt has been stated thab a great deal of the safety of 
the plants in a Wardian case consist in having the glass un- 
*broken, If this unfortunately happens, the breakage may be 
temporarily repaired by pasting a-parcel label, or piece of light 
cloth, over the fracture ; this will often save a valuable lot of plants 
from irreparable injury. It is a good plan when shipping plants 
to put a notice to this effect on the ease, I have always found 
ships’ officers willing to attend to such a trifling matter if it is 
brought to their notice. On one occasion.I observed a captain 
regularly supcerintending the washing of decks near a large case 
of valuable ylants, in fact, he looked after it better than the 
owner. : . 
Plants sent from the tropics to the temperate zone should 
only be despatched when there is no danger of cold weatheron the 
voyage. For many years the ‘Trinidad Department has arranged 
to send plants to Rurepe and America only during the summer 
months, as it had been fonnd that ninety per cent. of the failures 
were due to having to pass through a low temperature. Hence all 
our arrangements are made for June, July, August and the early 
part of September. . 

Plants coming to the tropics from hot houses in temperate 
climates can only be sent with certain safety during these months. 
Occasionally they may come through with safety at other times, 
but there ig slways the chance of their getting a cold snap in the 
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Channel, or on a railway platform, or wharf, which may seriously 
injure or destroy them. . 

Orchids in their growing stages should always be sent in 
Wardian cases, but if resting or dried they may safely be sent in 
ordinary closed cases, packed loosely in dry wood shavings, and 
well-ventilated by small openings, covered with perforated zine to 
keep out rata, mice, &c. The chief point in packing plants of this 
class is to support them with the packing, at the same time 
allowing sufficient ventilation to prevent fermentation, or mould 
fungi accumulating on the tubers or leaves. If packed in large 
cases, plenty of struts or bars should be nailed in the cases stretch- 
ing from one side to the other to take off the weight of the plants, 
and not allow them to press too heavily one upon another. Orchids 
are best sent immediately after flowering. 

Filmy ferns (species of Trichomanes and Hymenophyltium), 
are best sent in tight cases (even tin-lined cases may be used), 
packing the planis between layers of soft damp moss, so as to 
form with the ferns a soft, wet, spongy mass all through. Many 
lowland ferns from wet districts, such as Danaa and Marattia, 
will also go well by this method, but ferns, as a rule, must be in 
‘Wardian cases, 

A case of filmy ferns sent to Kew, as above described, curing 
the past year, reached that establishment in excellent: condition. 

In packing }lants from the open ground, for local transport, 
care should always be taken to water copiously before taking them 
up, 50 that they may contain a large amount of moisture, and 
their vitality be better preserved during transit. 7 

Care should always be taken to prevent the exposure of the 
roots of any plant fo dry air or sun, as a few minutes will often do 
an immense amount of harm. 

‘yuit, F 

My first experience of packing fruit for ocean transit was in 
October, 1873. In that year 1 sent a box of Nova Scotia apples 
from that country to England. I ventured to mention at the 
time to Dr. Masters, “1 think Nova Scotia bids fair to become the 
apple-producing country of the future.” How far this has heen 
realised is within the knowledge of many who have seen these 
apples in the English market. My consignment was a successful 
one; Dr. Masters veported: “ They were packed in coarse saw- 
dust, and came to hand almost without a bruise,” These apples 
were among the first, if not the first, sent to England from Nova 
Scotia. To-day the trade is of considerable dimensions. I men- 
tion this to show that by good packing much may be done in the 
way of exciting interest in new productions in suitable markets. 

Some people hold that only valuable goods are worthy of 
good packing, anl that cheap things will not pay to pack well. 
Such arguments are fallacious. So far as my own experience 
goes, whatever is worth packing at all is worth packing well, for 
even if the packing costs more than the article itself, it should 
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oe be put upon the market in the best possible condi- 

- Cheap an ineffective packing is dear at any price. It is 
clear that it is better to expend 20 ‘per cent. on packing, rather 
than lose 40 percent. or 50 per cent, of the returns owing to 
defective packing, West Indian orgnge growers have b ear 

% - x 7 A een heard 
to say: We cunnot afford to pack the same as the Mediterra- 
nean people.” ‘She reply is clear, “Then do not expect to geba 
aan i ue goods,” There can be little doubt that in the 

rade the profit comes chiefly in the economy with which 
the packing is carried ont. B 

: i dy economy, IT do not mean chea 
lie ae 1s economy in effectiveness, as well as in iene 
ficient Pi ono eek fully vipe oranges in barrels 

With fruit, as with plants, the material must. be in good 
brilér, Paes pay to shake down the oranges from thettena 
u . Y ther tor miles ina cart, and then shunt them 
into abarrel. Success can never attend such handling, for all 
frit must be handled as carefully as eggs, A blow thab would 
erack an egg will certainly destroy a fruit; and if sneb fruit is 
packed, no matter how carefully, it will assuredly arrive at its 
destination in bad order. "To sceure arrival in good. comlition afl 
fruit must have been carefully gathered, and, without exception, 
treated in the most careful manner te prevent bruising. 

Fruit also requires certain treatment previous to packing 
to assist in accuring safe transit, This treatment is what I would 
eall “hardening.” No fruit should ever he packed when freshly 
gathered, but how long it should remain must be learnt by experi- 
ence, as a great deal depends upon the state of the weather. 
Oranges should be picked at least three or four days before pack- 
ing, and Jaid out in single layers until all the moisture, or what 
is known as the “sweat” of the fruit, has disappeared, To pack 
fruit when wel, or damp, is to court certain failure, The full 
details of packing are too long to include in a paper of this kind. 

There is one point in eannection with temperature which 

+ must be taken into account. Tf fruit, such as bananas, are kept 
at too low a temperature they become “chilled” and will rot 
before they will ripen. [t has been frequently stated that to carry 
fruit successfully, it is necessary to use ice chambers. I believe 
this idea to be a mischievous one, and it has hindered in no little 
degree the problem of the safe transit of fruit. The Jamaica 
No. 11 mango was safely sent to Kngland from Jamaica in 1873, 
when the transit took 21 days from port to port. In 1875, and 
again in 1891, the mangosteen reached home from Trinidad in 
gootl condition, In no case was cold storage used. Apples, which 
reach the West. [Indies in ice vessels, if packed near the ice, are 
valueless for flavour, while those brought over in well-ventilated 
packages, stowed properly in a cool part of the ship, arrive in 
excellent condition, and keep their flavour for a great length of 
time, i 
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The exact degree of temperature suitable for the cold storage 
of fruit is not sufficiently well understood. Some people take it 
to be at, or near freezing point, while others adopt temperatures 
of say 40° or 50° Fah. This latter, I believe, would be a good tem- 
perature for fruits grown in a temperate climate, but if we are 
dealing with tropical fruits, it is probably too low. Cold storage 
at freezing point may do fer dead ineat, &e., but is not suitable 
for the preservation of fruit. Still, we must have cool storage 
- and how to obtain the desired temperature, must be decided ‘by 
shipowners and by shippers of fruit. 

What is required is 1 well-ventilated hold, maintained at a 
certain minimum temperature which shonld be some 10° or 15° 
helow that at which the fruif matures. Fruit will stand consider- 
able hardship, provided it is carefully gathered, well dried, and 
well packed. It is not easy to say, however, which of these three 
conditions is essential. Ifa fruit is bruised in the picking, it is 
inevitably doomed to rot. If not carefully dried, it will almost as 
surely ferment and rot, and if squeezed or heated in the packing, 
it must arrive in a bad eondition. 

The best cases for.pacting oranges are those furnished with 
trays admitting one layer only, with bars to take the weight when 
set on end. A very good and serviceable case is one having a 
capacity of two cubic fect and divided in the centre. In a barrel 
the lowest row has to sustain the weight of all those above it, 
which may amount to something like three to four pounds per 
orange. Lhe continued use of the barrel for oranges and similar 
fruit helps to bring our beautiful West Indian fruit into grave 
diseredit. 

The package of pine-apples has to be conducted on the same 
principle. They should never be packed in barrels but in light 
erates, each fruit having « separate compartment. Small and 
indifferent fruits are rarcly worth shipping, and, if in abundance, 
should be preserved or sold locally. 

Mangoes can he safely sent, if picked in the condition known 
as “full,” so as to gradually ripen during transit. In this case 
it is also necessary to separate the individual fruits, and high class 
fruit should be packed in the manner adopted for apricots and 
peaches by European growers, namely, in single compartments with 
soft packing material. 7 

The actual business of packing fruit is an art which only 
practice can perfect, and most of the failures are due to imperfect 
knowledge of the conditions which are necessary to success. 

A common idea exists that cultivators can, by planting at 
certain times of the year, get fruit, such as mangoes and pine- 
apples, to ripen at certain seasons. This may sometimes be 
possible, bat I am of opinion, after a quarter of a century's experi- 
ence, that the control which*ean be exercised by the grower over 
the time of ripening is small, and cannot be depended upon for 
successive seasons. If we could control wet and dry weather, in the 
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same way as undcr glass cultivation, something might be done; 
but until we are ina position to do this, the mango and pine-apple 
season will be in June, July and August, the coffee crop will come 
in November and December, and cacao will ripen in June and 
November, wilh variations of dates jn accordance with the season. 

There is great need for study of the possible means to get a 
crop of fruit out of season, for fruit out of season is well known to 
pay. I think, however, that more success will come if the attack 
is carried on from a different direction. It is true that we might ° 
hy withholding water imitate the dry season, and by giving water 
imitate the wet season ; but still uncontrollable differences would 
yet remain, for it is clear that we conld not control the state of 
the atmosphere surrounding the branches even if we kept the roots 
dy, and we could not give the dry air coincident with the dry 
season, during rainy weather, and if we kept a plant well watered, 
its branches woul still be affected by the drought. 

The best means to obtain the end in view, would be to seek 
planta which ripen earlier or later than the general crop, and by 
selection obtain varieties which come in extremely early, or con- 
veniently late, and thus meet the demands of the “ out of season” 
markets. Select:on of this kind is carried ont in Europe and 
America, and mi. ht equally well answer in the tropics if a little 
attention was de, oted to the subject. 

Lhave digr:ssed somewhat from packing and transport of 
fruit, bot I must plead the exeuse that we must know how to get 
our fruit before we can pack or transport ib. 

Seeds. 

_ Some people are under the. impression that the Botanic 
stations maintain seed shops, where any kind of tropical seed 
can be purchased in the sume way as from seedsmen in temper- 
ate climates. Itis not so. There are very fow tropical seeds 
indeed, which caa he safely kept for more than a month, a great 
many which cannot be kept more than a week, and nota few 
whose vitality is destroyed in one ot two days if not properly 
cared for. ‘Thus, a seed shop under European conditiona for 
tropical seeds is impossible. - 

Tropical seeds possess for the most part a very fugitive 
vitality, and are easily estroyed by an excess of either drought 
or moisture; but more quickly by the former. Fven if left 
exposed to air, the humidity of which is generally high, they 
suffer largely, but if in a position where the alternations of dryness 
and humidity can effect them, they are destroyed in avery short 
time, 

Proper methods have, therefore, to be devised to keep them 
jn a suitable state until they reach their destination, 

Such seeds ag mango, cashew, nicker beans, some palms, 
&e., can stand 2 large amount of hardship and will keep for a 
long time, and may be packed in bags or boxes for transit, It 
is quite a different matter, however, with seeds of Arivearpua, 
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Brosimum, Amherstia, Castilloa, ITevea, Cynometra, &e., &e. 
Such seeds must be preserved in a suitable medium to keep them 
in good condition and preserve them for any length of time either 
in hand or ona journey, The best medinm found so far is the 
firie dust or short fibre from the interior of the cocoanut, commonly 
called cocoanut refuse. This material is the lightest that ean be 
employed and answers well for almost any kind of seeds. It is 
especially suitable for packing in tins for transmission by post. 

Another material which has beon successfully used is weathered 
charcoal dust. New or unweathered charcoal dust is just as bad 
for packing seeds as weathered dust is suitable, on account of its 
caustic character and the amount of moisture it will absorb from 
seeds packed in it. A danger with both materials is that spores 
of certain fungi get into Lhem amd] destroy the seeds they cover. * 

Packing for delicat: seeds should not be too dry or too wet, 
hut a happy medinm between the two, just sufficien’ to prevent 
the sced losing moistur: and insufficient to start it rapidly inte 
growth. On the whole, it is better that seeds should germinate on 
the way than he kept to» dry, provided the pracess of growth does 
not reach beyond a certain stage. 

Experience teaches that greater success is met with if seeds 
are started on their journey as soon after harvesting as possible, 
and not kepta day Inmger than is necessary. If only required 
for home use, they are best sown as soon as possible after being 
gathered. 

There is another danger to which even the hardiest of our 
seeds are snbject, and that is, the attacks made upon them by ants, 
weevils, and other small inseets. Seeds which have suffered. in 
this way are often to all appearance perfectly sound, but a close 
examination will generally show that the germ or growing part has 
been entirely destroyed. ‘I'he seed is therefore useless. 

Persons living in temperate climates, with no experience of 
the tropics, can hardly believe that seeds cannot be dealt with in 
the tropies as in temperate climates, viz. gathered, cleaned and 
placed ina “dry drawer” until required. Proof that imported 
seeds will not keep is to be found in the universal complaint of the 
had quality of the seeds which are on sale. Many trials of freshly 
imported seeds have been made at Trinidad. As a rule, they have 
heen found to be good on arrival, and to lose vitality exactly in 
proportion to the time allowed to elapse since they were imported. 

Peas, which on first arrival showed a germination of 98 per 
cent., kept for one month in» dry drawer will have theiv vitality 
reduced to 40 per cent., and in three months’ time not 10 per cent. 
will germinate. Other kinds of seeds are affected in a similar 
way. Ifthe period of test, however, happens to be in the dry 
season, vitality will be found to be more persistent. 

These facts were recognised many years ago, and have been 
met by ordering periodical supplies at frequent intervals. Seeds 
can be kept. for & greater length of time if they are imported in 
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packages which have been sealed in dry pir j 
2g ; ‘y air in the t rate 
and only unsealed as required. The best ieee ee 
ae ting Opening readily with a thumb piece, like Hantley and 
almer’s biscuit ting, or the tins used for packing Capstan tobacco, 
Fen ee me adopt new methods quicker than English 
raders. 6 latter do not aj fe ‘ 
sa ara ppear to exert themselves to keep the 
The transport of seeds should always h i 
ys be made by the quickest 
route and by parcel post, where possible, Consesueaily hey 
should be put up in light and handy packings, 


SumMary.—(a) Plants. 


1. Always select healthy and well-established plants. 
«2. Usedry, well-ventilated cases for orchids, cacti, bulbs, &e. 
3. Pack iilmy ferns, mossez, &c., in damp moss in closed 
eases, 


4, Pack plants in growth, or likely to come into growth, in 
Wardian cases, we]! battened down, and see that the case contains 
the proper amount of moisture before finally closing. 

5. Adopt the safest case, and ventilate sufficiently, 

6. Takeprecautions to minimise risk of injury during tran- 
sity in particular guard against excessive illumination, drought, 
displacement a ud movement of packing material, breakage of the 
glass, changes of temperature, and damage from salt water, ani- 
mals, &. 

7, When packing plants for short distances, it is sufficient 
to protect the roots and prevent rapid evaporation. 

e (b) Fruit. 

8. Pick the fruit when mature, but not over-ripe. 

9. Let the fruit stand some time before packing, so as to 
ensure a hardened surface and freedom from moisture. Handle it 
as carefully ax eggs. 

16. Pack so ag to prevent movement and bruising, but do 
not squeeze. 

Li, Pack in small cases, not in barrels, and use cheap and 
ght packing material. , 

12. Do not allow fruit to travel in too high or too low a 
temperature. 

13, To obtain supplies of fruit out of season, select, early 
and late varieties, 

(c) Seeds. 

14, Transport all tropical seeds as soon as harvested. ° 

15. Keep seeds secure from attacks of ants and weevils. 

16. Pack short-lived seeds in damp cocoanut fibre, or 
weathered charcoal refuse. 

17, Ship always by the shortest route. ; 

18. In the tropics import packages of European seeds in 


airtight cases, and open as required. 
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i [Note added.J 8 
Extract from “ Gardeners’ Chronicle,” No. 674—Vol. XXVL, 
November 25th, 1899. 


INFLUENCE OF DRYING UPON THE GERMINATION OF PALM SEEDS. 


Seeds of Oreodoxa regia sent dry, packed in capsules of 
paper, did not germinate till after the lapse of one year and-a- 
half; whilst seeds sent in moist wood charcoal germinated in a 
few weeks after sowing. Comparing results, it was evident that 
out of about forty species of palms, only three or four species 
germinated when the seeds were sent over here dry, and of these 
only a few seeds; whilst almost all the seeds of nearly all the 
species germinaled when the seeds had been packed in a moist 


inedium, and arrived in.a moist state—Dr. Udo Dummer, Gross 
Lichterfelde, near Bertin. , 


Aborigines of the Nilgiris in South India. 


The Nilgiris are a group of mountains, 6,000 to 8,000 feet 

high, connected with the Western Ghauts just south 8f Mysore, and 
are inhabited by five interesting native tribes, of whom four are 
aboriginal. ‘fhe fifth tribe is that of Badagas, so called from 
Vada, which means north. Three hundred years ago these people 
came from the north, véz., the Canarese country, after the breaking 
up of the great kinydom of Vijianagar, and they have maintained 
the Canarese language and the worship of Siva, which they 
bronght from their northern home. They now number 20000 
and are very conspicnous near the large towns of Coonoor and 
Notacamund, where they are the bulk of the day-labourers. They 
have a yellowish clayey complexion like the soil in which they 
toil. : 
: The lowest of he four aboriginal tribes are the Trulas who live 
on the lowest slopes of the hills. ‘hey are of the Mongolian type 
of countenance and selt the produce of the forests to buy grain. 
Thoy have no marriage ceremony, but each boy chooses a bride 
for himself when he is old enough. 

They worship Vishnu under the name of Rangasawmy at a 
prominent peak known as Rangasawmy’s Pillar. Their language 
is Jike the Tamil of the south country, , 

A more conspicuous tribe are the Kurumbas, who live on the 
higher slopes in Lumlets of four or five huts each. The huts are 
constructed of wattle aud mud, They live on roots and game and 
sell jungle produce, ‘They also make baskets aud milk vessels out 
of bamboo stems and play rude instruments at the funerals of the 
Todas. 

Like the Irulas, they have no marriage ceremony, but allow 
the youths to make their own choice, and their widows can re- 
marry. 
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They are very light, the men averaging only one hundréd 
pounds in weight. Stupid as a Kurnmba” isa native proverb, 
but it is said they always tell the truth. Their namber on the 
Nilgiris is hardly 1 thousand, but there are branches of this tribe 
on the Palani and other ranges further south. 

Our engraving shows a gronp of Kurumba women and children 
belonging to # branch called “ Muduvas.” ‘The meaning of the 
name is “back cairiers,” and they explain it by saying that once 
one of their women put her child dewn while she was at work in 
the jungle and a tiger carried it off. So ever since they have 
earried their children on their backs, even while at werk. The 
picture shows the small children slung on their mothers’ backs, 
It also shows the jrofuseness with which the women adorn them- 
selves wilh rings, bracelets and necklaces. ‘The advance towards 
civilization is shown by the caps on the hoys' heads. 

Somewhat more numerous than the Kurnmbas of the Nilgiris 
and much more in evidence are the Kotas, the industrial tribe of 
the mountains, ‘They live in seven villages, each containing from 
30 to 60 huts. The only door of a hut is 46 inches high by 26 
inches wide. They keep cattle, but do not milk them. They 
practice the mdusirial arts and till the land ; their lands being the 
most fertile spots on the mountains, The women make clay pots 


on a wheel, : 
A Kota may have but one wife, unless that one is barrens 


i re-marry. 

wd ale the ware weight of the men is only 105 Nes they 
are twice as strong as the Badagas; yet they are despised because 
they live on carrion and may not approach a RBadaga temple: ' 

Fach Kota village has two eu ae te priests who ar 

i They recognise one god and his wite. ; . 
nee en ‘of the best lands indicates their ie 
come early enougl: to geb first choice, and that, eta he 
must have preceded ihe Badagas, who are the only oa ie Paes 
ing tribe, It is said Hine ed were originally brought fr 

i ‘ork for the ‘Todas. ro 
Pini te Toilas, the fifth tribe referred to, are the mee seed 
of all the peopl on the mountains, and as such, ere 
objects of great curiosity to all visitors to the Nilgiris. eas 
of them was even taken to the ee vey 
‘alo-herders. 

forme ae pied te ote features of the Caucasian type. 
The wore have # more aquiline nose than the men. ‘The 


1 cight of the men is 111 Ibs. : : 
see they lade long hair curled at. the ends, and the women are 


careful to keep it in curls, thus differing from most women of 


i ink curly hair a misfortune. ; : 
ay we ‘The men refuse to do anything but herd 


i a T Kotas, and at 
1 collect tribute from the Badagas an : aril 
Oa peel Gib akey beg from Iuropeans, who are pauperizing 
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them with constant gifts, The women work a sort of embroidery 
on clothes with Nilgiri nettles for stitching and English needles. 
Formerly the Kotas made needles for them. 

They live in hamlets of five huts each called ‘‘ Munds.” Three 
of these huts are dwellings, one a dairy-temple, and one a calf 
stable for buffalo-calves, 

They have a hundred mounds scattered over the mountains. 
Fach dwelling hut has uo other opening than the little front door, 
82 inches high, by 18 inches wide, and one has to crawl in on all 
fours. These oval pent shaped huts are of bamboo, fastened with 
rattan and covered with thatch. 

They practise poly:ndry and, to a limited extent, polygamy. 

A woman, when married to a man, is the wife of his brother 
as well, though the marriage ceremouy is performed only with 
the eldest brother. (nfanticide was formerly practised with 
reference to female infints, but the British Government puta 
stop to it. 

When a woman salutes a man, she raises his feet, one after 
the other, te her forehead. An old woman, however, may receive 
this honour from a man 

Todas have games that they play something like “puss in 
the corner” and “ tip-cat.” 

The dairy-temple is the abode of the priest, who only can 
enter it, and woman may not come near it. The priest keeps and 
milks the sacred buffalo-herd, 

The Todas fear their priest, thinking that God dwells in him, 
and makes known His will through him. 

The initiation to the priesthood is very severe. For eight 
days and nights a candidate must stay alone in the jungle, with 
no covering on his bedy and no other protection than that afforded 
by the juice of a certain tree rubbed on his body. He may 
retain office as long as he likes, and the usual term is three or four 

ears, 
zy Once a year a buffalo-calf is sacrificed. Their worship is 
mostly buffalo-worship. ‘Their songs are in praise of their butfaloes, 
The only cecasion when they are known to have risen higher than 
their buffeloes in song is the time when they composed a song in 
praise of a missionary Indy, working among them, on her departure 
for England on furlough. : 

When a Toda dies, several buffaloes are slain to accompany 
him to the other world, and his arm is placed around the horns 
of one of the slain buffaloes. 

They have green funerals and dry ones. The green funeral 
consists of the burning of the body with its attendant sacrifice 
of buffaloes and other ceremonies. ‘The ashes are left to the 
winds. sf3% 
The dry funeral is one that takes place at the beginning of 
each year in memory of all who have died the previous year. 
They gather together in great numbers and slaughter a number 
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of buffaloes and perform many ceremonies. The flesh of the slain 
buffaloes is given to the Kotas who furnish the music, The names 
of the dead are never mentioned again. 

They think that a string bridge leads to heaven, and that 
hell is a swamp full of leeches, They have no idols. Except as 
they may have borrowed one or two from the Hindus. ‘Their 
worship is that of the elements and ancestors, and has a pastoral 
coloring that indicates a Vedic origin. They have no written 
language, but their lady missionary has introduced the Tamil 
character to provide books for them, 

They number 750. No one has ever been baptized as a 
Christian. One became a candidate and had prepared himeelf to 
arrange his matrimonial affairs in accordance with Christian 
requirements, but when it eamc to the loss of his share in the 
buffaloes of his family, he could not endure that and went back 
to his heathen life. 

The Todas receive tributes of grain from the Kotas and 
Badagas, Ifa Badaga refuses tribute, all they do is to prepare 
to oceupy a mund” near the Badaga’s fields. The Badaga would 
pay much rather than have a herd of buffaloes overrunning his 
crops. So the tribute is soon forthcoming. 

The butfaloes are in a semi-wild state, and have been known 
to chase cyclists on the roads, 

They do not seem to be decreasing, but rather are on the 
increase. But their constant ery for “ Elan” (alms) indicates a 
degeneration of character resulting from the curiosity they excite 
among all foreigners,—The Scientifie Amertcun. 


—— 


Conservation of Feathered Game and Songsters. 


We have frequently insisted that the ground and feathered 
game of Tudia coulit be effectually protected did the authorilies 
make it known that they were in favour of legitimate proceedings to 
ensure it, so hail with satisfaction the recently expressed intention 
of Sir John Woodburn to encourage acclimatisation and conservation 
in and around Darjeeling. ‘True, His Honov’s intention, so far as 
they have been male public, are confined to songsters and brilliant- 
hued birds, but the precautions taken with regard to them may 
well be extended to game, as both play important parts in forest 
economy. Great, no doubt, as is the havoc wrought among 
pheasant. chikor and partridge in and around our hill station by 
gun, trap and net, it is a mere fleabite compared to the destruction 
of eggs and young broods by the senseless annual grass fires, and 
that these are intentionally caused all experienced people know, 
Though writing in the interest of sportsmen and game preserva- 
tion, the Forest Department, we feel assured, will endorse our 
opinion that stringent measures should be adopted to put a stop 
to the practice, in the interests, both of the Government revenue 


166 CONSERVATION OF FEATHERED GAMF AND SONGSTERS, 


and those of future generations of the people’ themselves; as so 
long as the reckless custom is unchecked, rehabilitation of jhumed 
tracts is impossible, and no one need he told that the evil of denud- 
ing our mountain’s sides of their timber is becoming more and more 
apparent as time goes on, An abandoned jhum, at theend of the 
first rains, despite the rivened black stumps presents still, marked 
indications of promising rehabilitation were the sprouting second 
growth permitted to develope; luxuriant as is the crop of grass, 
the vigorous young timber shoots world hold their own and gain 
the ascendency were they allowed to do so; but as the dry March 
winds set in, whole mountain ranges are given to the flames, anni- 
hilating everything in their course, sweeping through budding 
plantations, while the dense rolling smoke penetrating to the 
innermost recesses of primeval forests in the neighbourhood 
scatters the ground game farther and farther afield, besides suffo- 
eating nestlings aimong the upper branches wholesale. Unless, 
therefore, measures to meet the evil are energetically taken, we may 
Jook in vain for domesticating the familiar birds of our temperate 
zones, While the indigenous ones must inevitably grow less and 
less, Fire paths avail little, for their extent to be of any service 
must be tuo large to admit of efficient patrol. Vigilant as was the 
watch kept on the forest reserve at Upper Shillong in the spring 
of 1877, and again ten years later, it did not prevent a conflagra- 
tion that nearly involved the whole station in destruction. That 
these fires were infentional was proved by the finding of bamboo 
choongas stuffed with ,charred cotton placed in heaps of fir dropp- 
ings to windward, but the s.200 reward offered failed to detect: 
the incendiaries. Now, execpt in very rare instances, most of our 
hill slopes, as also the plateaux, possess numerous springs such ag 
the one that issues from the side of Dodabctta, as you enter 
Ootacamund from the east, supplying the station with water by 
the well-arranged system of conduits led round the amphitheatre 
above the lake; the same conditions obtain at Shillong where a 
copions supply guslies out just below the peak grove; and as nearly 
all cur hills enjoy the same conditions, there could not be mueh 
difficulty in arranzing a system of easily blocked conduits, the 
overfloy from which during the dry months would damp all 
vegetation over an «normous area ; many sinall streams meandering 
through the prairic like plateaux could be dammed or diverted 
with the same object, and these waterways would admit of far 
greater and constant supervision than the open glades under the 
name of fire-paths that may be seen running for miles round our 
forest reserves, If it is not possible to eradicate from the hill 
stockman’s mind that firing is umnecessary, Jet them work their 
will over strictly lmit-areas, being held responsible for the fire 
spreading beyond such, Jhumers in many parts pay no rent or 
other compensation for the annual destrection they cause, but in 
common justice it may be demanded from them that they be called 
upon ta construct the dams, conduits or diversions recommended, 
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We are influenced in what we write i yur ti 

= ote oe ina recent issue Mentionithe Baal decane 
ol e heather af Home, and, though n i i 
take steps to preserve that SC iaeaaninnera ee ibe het 
advocate would render feasible the introduction of that mucheden 
sired game to this caumtry; and it must also be remembered that 
the timid hare-——not therabbit —when afforded a safe asylum would 
Prove a great acquisition. Previous to the establishment of the 
Shillong station, when the environs were tolerably well-wooded 
the bamboo partridge abounded, but denudation and fires have 
well nigh obliterated him, that he in common with pheasant, 
would return is certain. Those who will go through Goodwin 
Austin’s Book on “The Birds of the Naga Hills and adjacent 
Regions,” willbe astonished at the number of these attractive 
little beings ; and if energetic steps are-taken to conserve them 
there is no doubt, but that the plantations and gardens, as also 
the small woods throughout our hills, would soon resound to their 
twittering andthe lindscape rendered gay with the flashing of 
their plumage. The Forest Department would incur no extra 
expense if the above suggestions were acted upon; the money now 
expended in clearing fire-paths and endeavouring vainly to beat 
back flames would simply be diverted into another, and we venture 
to assert, a much more effective means of combatting an evil that 
each year is intensifying in such disastrous effects as uncontrol~ 
able floods, destruction of all but the coarsest fodder over immense 
areas that should nof only teem with game bat afford grazing 
ground for raising that equine stock, but which the whole world 
acknowledges the present deficiency of, Close times and adherence 
to game laws could be much more rigidly exacted among the sparse 
population of onr hili tracts than among the teeming bustees of 
the plains, though much might be effected in the low country 
could we enlist the sympathy of zamindars in the enuse of game 
preservation ; bat we fear, in Lower Bengal more especially, 80 
long as the large eka wastes remain in theic present unutilised 
state, the preveution of jungle fires is well nigh impossible.— 
Asian. 


Foresters at Cooper’s Hill, 


We have once more to bid farewell to our Third Year 
Foresters, who, early next year, take their departure for Germany 
for their practical course of forestry. We have always found, that, 
thanks te the physical test they have to pass before entering the 
College, the forest students are extremely useful to the College in 
many ways, and our departing friends prove no exception to the 
general rule, 
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Curiously, amongst the six men we lose three football 
captains :—Richmond, as captain of the Rugby fifteen, has done 
all that could possibly be expected of him, although he has been 
seriously handicapped by an injury to his knee received in the 
Oxford match. Kobingon has Jed the “A” team to victory in 
every match it has played, and Burke has captained the soccer 
team through its chequered career this year. 

In addition, Newman has greatly distinguished himself at 
“three-quarters” since circumstances compelled him to play in 
that position instead of forward, to which he was accustomed, and 
he has besides acted as Seeretary both of the Dance Committee 
and of the Musical Society. 

Hopwood has the distinction of being one of the best rifle shots 
and sprinters in College, and heads the list’ of those qualifying 
for a Government Forestry Appointment. 

The extra forestry student Machhar is deservedly popular 
with his colleagues and all other members of the College, and 
some of his feats in the Gymnasium will long he ‘temembered. 

We wish themn all the best of good times in Germany, and 
success in their subseynent careers in India.—Zhe Cooper's Hill 
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Floating Works in the Jaunsar Division, W.-W. P. 
By IP. H. CLurrernuck, 1.78., 7.8, 


In the Jndiun Forester for July 1900, there appeared a 
detailed account of the Kulni Export Works by which the sleepers 
are bronglit down to the Jarér depét in the Mautérgédh, It may 
prove interesting tu readers if a short account is now given of the 
way in which the sleepers are exported from there to the plains 
of India. 

It may he stated at once that the export is done by floating, 
but this is effeete1 by three distinct methods, which have to be 
adopted in accordance with the hed of the river and volume of 
water flowing init. It will simplify matters if these methods 
are described separately. 

1.—Teleseopie Floating. 

From the Jarér depit, which is at the place where the wet 
slide ends in the Mautargadbh, to the place where that gédh or 
mountain stream empties itself into the Tons is about 5} miles. 
The bed of the stream is rocky and full of boulders. At flood- 
time floating is found to be impossible, as the sleepers would get 
out of control and would be swept away and lost in the Jumna, 
Consequently special arrangements must be made, and the sitn- 
plest and most economic method that vould be devised is that 
known Jocally as telescopic floating. 

Sleepers are tuken and laid in the bed of the stream in such 
a manner as to form a trough-like channel into which the best 
part of the water of the stream is guided. The upper ends of the 
sleepers forming the channel are laid under or outside the ends 
of those next above it, and where too much water escapes the 
cracks are stopped with grass and leaves, The method can be 
understood from a glance at the accompanying photugraph. The 
channel rests, as fur as possible, on the boulders and rocksin the 
stream bed, but is propped up with sleepers laid crossways, 
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Where the bed ig 
; v z 
required height, Where Rae Ranta! sleepers are piled up to the 
feat cacle citheataeia mall pools occur, in which the sleepers can 
aieKces eas oe a ificial assistance, the channel ends and com. 
ces ag slo sa - 
passed along, tore oe aN ally the: sleepers lave: been 
taken up, passed down, eauwht at the ee the. upper end are 
Hoitiniie ther channels ia at the lower end, and laid, so as to 
‘About 150,000 to 200,000 pieces, " until the Tons is reached. 
1 o 200,000 pieces, mostly ti 
are brought out each season, and the 2 as phe re sleepers, 
sisee {ae Une LGailee BOE ES he cost is about 7°5 pies per 
Ee sare length, The number of men employed is 
tie ae ene i commenicement of the work, about 400 when 
Wor ae 18 mM tu swing, decreasing to 80 or so at the finish. Of 
ie i pn rhage , about 60 are Pachmis from the Punjah, and 
rai ph a a ve are me channel. The remainder are 
ral o eS. fakes abou ays to tra t “4 
ber over the 5§ miles lo the Tons. 7 ae aa wholesnum 
; Il.— Floating by Single Sleepers. 
s each sleeper rea shes the Tons, it is i i 
; er i is pushed out into that river 
ae nore to drift. The sleepers thus launched proceed on their 
ue ye cue sa get stranded, stuck in groups, or get out of the 
ee into side pools. A gang of about 55 men, consisting of 1 
head mala, 6 mullu ison large sarnai made of inflated sambhar 
skins, 25 mullahs with smatl sarnai made of inflated goat or sheep 
skins,and the remainder ditbaru, é4.e., nen who cannot swim, proceed 
along the river as soon ns all the sleepers have been Jaunched. The; 
re-launch all the sleepers th to th leavi 
‘adauneh all the sleepers as they come to them eaying none 
behind them. ‘The large sarnadé are used in the deep pools. The 
man who propels one of these lies across it on his stomach, using a 
paddle on one side ani his feet on the other. He is well out of the 
water, and keeps himself quite dry except his feet. These large 
aarnas are also used for conveying the dubdru across the river as 
yequred, 

The small scrné are used for getting from rock to rock in the 
apis. A mullah who uses one of them ties it loosely round his waist, 
‘so that he shall not under any circumstances lose it; he then puts 
the inflated hind legs of the skin between his legs and, clasping 
throws himself into the water. He guides 
himself with his legs and one arm. By means of these small 
earnat the muliak can get to any part of the river, 10 rapid being 
tuo bad for them. The secon photo published this month shows 

-ypiaal reach of the 'T ith stranded sleepers. Tt is taken at 
a typiel real of Oo ve the ‘Tint Bridge. : 

A Ranger generally accompanies the ghal, as the total number 
of sleepers launched, is called collectively. The sleepers are even- 
tually caught at PAkpathar on the Jamna, where there is a boom * 


‘At Damog, about 10 miles above this, the sleepers 
so that too many 


p, 893. 


the neck in his arms, 


across the river. 
are only ye-launched and sent down gradually, 


5 ipuiw boom is described iu Beblich’s Manual of Forestty, Vol. Va 
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may not reach the boom kt a time. Sometimes heavy rain ocenr~ 
ting at such a time, causes the river 6o rise and carries down so 
many aol which hefore were stuck, that the hoom has to be 

pened for fear of its breaking with the strain, in which case a 
great, deal of extra expense is ineurred in recapturing the sleepers 
farther down the Jumma, and many get lost altogether. ar, 

Dakpathar is about 2 miles below the Tons-Jumna Junetion 
and about 57 from the mouth of the Mautirgadh, ‘The cost, of 
floating for this Jen ‘th varies from ahont 1:75 to 2 pies per piece. 
The time occupied is abont 2} months. On an average ahout 99 per 
cent. of the original number Iauncted arrive safely. A certai 
amount get broken in transit, » Some, too, are stolen since the 
hank of the Tons for the greater part of the way is rot: Gover umert 
territory, and is therefore difficult to patrol. 

Last year (1900), 188,000 pieces were sent down, of which 
175,000 were metre-gauge sleepers. A contractor took up the 
work of conducting the floating from-the Jardr depit to Dakpathar 
for 9 pies per piece. The weather was favourable, and he has 
profited by thy contract. 

iiL—Floating by Rafts. 

Below Dikpathar rafts can be floated, so the sleepers are 
taken on from there in that way. Each raft, called a hera, con~ 
tains 328 met: e-gauge sleepers, formed of two halves, side by side, 
each called a seta. On the raft an additional 24 sleepers are 
carried. Fach salak is made up of a double layer of sleepers placed 
crossways, 64 in each layer, with 32 sleepers lying in Houble roys 
on the top, firmly bound with ropes made of bhuber grass, [schtur- 
num angustifolium. About. 24 maunds of this are required 
for each raft. Itcosts Rel per maund. The ratta steerod with 
poles are flonted 26 miles down the River Jumna to 1 jawéla, 
where, entering the Western Jumma Canal, they ate taken 160 
miles along it to Delhi. The majority of the sleepers go to Delhi, 
but a few are sent to other places by rail from Abdullapur Station, 
which is 27 miles along the canal from Tajawala. The curl fees 
are 14 anna: per metre-gauge sleeper. The cost of rafting is 
Rs.16-2-per raft of 344 sleepers, so the total cost of floating the 
sleepers from the -larar depét to Delhi, about 248 miles, is uniler 34 
annas per sleeper. 


Blatement showing cost of floating per metre-gange sleeper from 
Jardr Depot to Dethi, 248 miles :— 
Teleseopir floating trom Jardc Depat to the ‘Tons, 53 As. op. 
miles, 2 7-5 pies per pi <3 ve) 
Floating from the mouth of 


ne Mautérg 


pethar, at 2 pies per piece... 2 
One per ., lost in transit, ab Re1-8 ¢ 

99 per vent. which reach safely, each o 3 
Rafting including rope ee 0 105 
Canal foe oe eee oe 1 + 
Eatablistuaent and Miscellaneous on on 0 1 


Total oa 3 t 
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Visit to the Forest of Fontainbleau, France. 
By E. McA. Moir, LES. (Retired). 


In connection with the Forest Congress, held at the lat i 
Exhibition from the 4th to 7th Jone, an excursion was a 
to the farnous Forest of fontainbleau, situated about 60 miles to 
the south of Pari-, on the Lyons line of Railway. 

Accordingly, on the 9th of Jane, about 100 members of the 
Forest Congress started from the Lyons Railway Station at 9 aM. 
and, after a pleasant ron, arrived at Fontainblean about 10-80, i 

The day was a perfect one, with bright smushine and a cool 
breeze, and the country passed throagh, consisting of andulating 
fields, all covere't with splendid crops of whent, potatoes, clover, 
&e., interspersed with many fine orchards and vineyards, also with 
many pictaresque patches of wood and plantations, was looking its 
best, and tende:l to pub everyone into the hest of spirits. 

On arrival at the station of Fontainhleau, we were met by 
M. E. Reuss, Inspector of Forests in Charge, supported hy his 
Guard Général. together with several Brigadiers and Forest Guards, 
all attired in their smartest uniforms, io honour of the important 
occasion. 


Outside the station we found five or six large four-horsed 
brakes or waggonettes awaiting our arrival, ani, after being each 
presented with a neatly bonnd map of the forest, we soon settled 
down into our respective places, and at once started off on our 
tour of faspection of the most important paris of the famous 
Forest of Fontainbleanu. ; 

‘As the forest is a most extensive one, and our time being 
Hmited to six or seven honrs, wo yatnrally only attempted a drive 
throngh the principal and most important parts, situated to the 
north of the town of Fontainblead. 

We bad, therefore, no time to make any very minute ehservas 
tion of ths state of the forest with a critical eye, and for the 
following information I am mainly indebted te an interesting 
and concise painphlet on the Forest of Fontainbleau, compiled by 
M. Reuss, and of which we each received a copy, but which, I 
regret to say, many members being so enchanted with the beanty 
of the scenery, failed at the time to study. 

As regards the history of the Forest of Fontainhlean, it was 
formerly known under the name of the Forest of Biére, and formed 
part of an extensive forest area, occupying the valleys of the 
Loire and Seine, and of which the Forest of Orleans and Montages 
are the other most important remnants still in existence, 

Tis forest formerly constituted the special hunting ground of 
the King of France, and especially of Louis XIV, and was long 
considered the private property of the Crown. 

Yhe French Court usnally proceeded to Fontainbleau every 
autnime with the object of hunting, hawking, &e., and many a gay 
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and festive scene was douhtless enacted within its silvan pre- 
eincts, 

After the French Revolution the forest became the property 
of the State, and is now considered, on account of itg extent and 
proximity to Paris, one of the most important furests under the 
charge of the French Forest Administration. 

The Forest of Fontainbleau is situated on the left bank of 
the River Seine, in the departments of the Seine and Maine, and 
forms part of the conservatorship of Paris, where the conservator 
has his headquarters, 

The area of the forest, which is stated to have remained about 
the same during the last 300 years, is 17,000 hectares or about 
42,500 acres, and this includes an area of about 800 acres devoted 
to military rifle and artillery ranges, &e. 

The geological formation of the forest consists of what is 
known as the Fontuinblean sandstone helonging to the Micecne 
period, the deposit having a thickness varying from 100 to 130 
feet. 

Overlying the sandstones in many places are found heds of 
recent clay, and marl: of various degrees of thickness and extent. 

The whole area of the forest has been much modified hy the 
action of water, and is therefore much eut up into small valleys 
with intervening pliteaux, and low hills called “monts,” which, 
however, only attain « height of 150 to 430 feet above the level of 
the Seine. 

On the whole, the resnIt is a dry and not very fertile forest 
soil, except in the jlaces where clay and mar! predominate, in 
which spots it may b« said to be of good quality. : 

Owing to the generally dry and pgrvious nature of the soil, 
there are few perennial streams to be found in the Forest of Fon- 
tainblean, the only one of importance being “ia Madeleine” 
which, after filling the lakes in the old Palais grounds, contributes 
to the town water-su} ply. 


All the other streams are either absorhed locally early in the 
summer or form sma!) marshes, most of which also ary up during 
the hot weather. 

As regards the suitability of the soil for forest growth, it may 
be said to be of a medium quality, exeept where the clay and marl 
predominate, and there the trees attain fine dimension. 

The vegetation of the Forest of Fontainbleau consists princi- 
pally of the follewing species :— 

Robur Oak (Quercus sessilifolia) is the most important, and 
constitutes about 50 per cent. of the whole forest vegetation. 

After the Oak comes in importance the Scotch Fir (Pinus 
sylvestris), which wax introduced about the year 1786, and has 
become now quite naturalized in this locality. 

This species reproduces itself with the greatest ease, so that 
the treatment of the Pine portions of the forest, as far as natural 
reproduction is conce:ned, presents no difficulty. 
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., , Although about 13,000 acres of pure Scotch Fir forest existe, 
it is satisfactory to note that up to the present no particular 
damage has been caused by any serious invasion of insect pests, 
butas this is to be feared, steps are now being taken to introduce a 
mixture of Beech aloug with the Pine. After the Oak and Scotch 
Fir, the Beech (Fagus sylvatica) may be said to be the next and 
most important forest, species, as it constitutes about 13 per cent. 
of the remaining forest growth, 

The timber and fuel of this species are not, however, considered 
of very good quality at Fontainblean, and it is principally as a 
soil-improver and nurse, that its growth is encouraged. : 

The other species which constitute the main forest vegetation 
at Fontainbleau are Htornbeam (Carpinus Betulus), Bireh (Betula 
alba), Poplar (Populus alba), Elm (Utmua effusaj, Maple 
(deer campestre), Ash (Fraainus excelsior), &e. 

The secondary vegetation and undergrowth of the forest 
consists of various small trees and shrubs, of which the principal, 
Juniper (Juniperus communis), attains a height of 18 feet, and 
the timber is sufficiently large to be used for carving purposes. The 
following shrubs and plants are very common throughout the 
whole forest, viz., Troom (Cytisus scopariue), Heath (Culluna 
vulgaris), Bracken (Pteris aquilina), &e. 

As.regards the reas covered by the principal forest species, 
they are distributed 1s follows :-— 

The Oak, with undergrowth of Beech and Hornbeam, covers 
about 46 per cent., the Scotch Fir about 20 per cent., and the re- 
maining 24 per cent. consists of mixed forest. 

The central part of the forest, 7.2, the portion situated to 
the north of Fontainbleay and which may be compared to the 
kernel, has always been treated on the high forest system, 

In the other deciduous parts situated to the north and south 
of the principal forest area, the system of Coppice with Standards 
was introduced about 100 years ago with the main object of meet- 
ing the increasing fuel requirements of Paris, to which place the 
fuel is easily and cheaply transported by means of barges, plying 
down the River Seine. 

The following interesting natural facts regarding the Forest of 
Fontainbleau may b» recorded, and they have had an important 
effect on the condition of the forest vegetation during the last 
20 years. 

‘The most serious damage was that cansed by the severe frost 
and snow during the winters of 1879 and 1880, and the effects 
were nalurally more severe in the Pine portions of the forest, 
where large numbers of trees were broken by the weight of the 
snow. 

Besides the Pine, which mainly suffered, various other species 
were more or less damaged by the severe frost of those two winters, 
the only species which reaSiy escaped being the Birch, which was 
hardy enough to escape all damage. The result of the injury done 
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by the frost during these two winters was that the sanctioned 
Working Plan prescriptions were completely upset, and an immense 
quantity of wood was thrown suddenly on the market, and, as a 
matter of coure:, had to be disposed of at very low rates. 


A good deal of damage has also been done to the Forest of 
Fontainhleau from time to time by violent stormssnotably by those 
of the winters of 1827, 1893, and of the 14th of February 1900, on 
which occasion «bout 12,000 Pines were blown down, the deciduous 
tree, as usual, having fairly well escaped. 

Owing to the comparatively dry and inflammable nature of 
the Pine portions of the forest, and to the fact. that it is much 
resorted to by visitors, also that mamerons rnin roads traverse it, 
along which innamerable motor-cars are eontinnally flying, it is not 

_to be wondered at that fires are of frequent occurrence, due to the 
earelessness of visitors, The areas burnt during 1892, 1393, 
and 1897 were respectively 475, 100, and 875 acres, and these were 
considered mort serious fires from a French Forest Officer's point 
of view. 


As they, however, only represent a failure of about 14 per cent. 
of the whole area protected, Indian Forest Officers would, I think, 
consider themselves uncommonly lucky in most years to escape 
with such good results. 

Again, the action of lightning is said to have caused consider- 
able damage, «specially to the Oaks, and many trees injured by 
lightning are frequently met with all over the forest, 

The trees +truck are principally Oak and Fir, and it is worthy 
of note that Beech trees are seldom injpred. 


Tn olden times the Forest of Funtainbleau seems to have been 
subject to much maltreatment, and wholesale pilfering took place 
by the neighbouring inhabitants, and this was systematically 
connived at by the underpaid and corrupt officials of those 
times. 

This unsatisfactory state of affairs was, however, to a great 
extent put a stop to as early as the year 1664 by a vigilant minis~ 
ter of Lonis X{V called Colpert, who undertook the proper demar- 
eation of the forest, and inaugurated some important Forest 
regulations for its better management and treatment. 

The result of these praiseworthy reforms had a most beneficial 
effect, on the welfare of the forest, and it may, therefore, be said to 
have come wider conservancy treatment, morc or less strict, from. 
an early date. 

Up to the time of Louis Philippe, é.¢., 1835, the forest seems 
to have been generally treated ona system of selection felling, 
besides Coppice with Standards in a few places. 

At this time, however, the old system was changed, and the 
method of secd-felling with thinnings in accordance with the new 
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teaching of the Nancy Forest Seh i 
ie SCHEEE ce 'Y¥ Forest School was fally established on a 
No detailed Wocking Plan was, however, | i 
‘ i E ver, framed till th 

aoe when a special W orking Plan Commission of Forest Offivers 
peice elaborate plan, the main features of whieh were as 

_. 64,310 acres were laid down to be treated as high forest 
with regular seed-fellings, the rotution being fixed at 120 years 
this heing divided up into five periods of 25 years each. , 


4,045 acres were laid down to be treated on the Coppice with 
Standards system, having a rotation of 30 years. 


And, finally, 4.967 acres were to he treated on no particular 
system at all, but left practically to a state of nature, the object 
being to meet the wsthetic or picturesque tastes and ideas of the 
numerous tourists snd artists who resort to this forest during the 
summer months: . 

This well-consiered and elaborate Working Plan was closely 
followed till the year 1880, when the devastation caused by the 
frost and snow alreaily referred to, necessitated the plan being con- 
siderably deviated from, and the substitution of a provisionary 
Working Plan pending the thorough revisal of the regular 
Working Plan. 

This arrangement continued for 12 years, which shows 
the sometimes unaioidable instability of elaborate forest working 
schemes, and during that period the damaged portions of the forest 
were gone over by a series of improvement fellings, planting, &c., so 
as to bring them as far as possible into a proper state for the Revised 
Working Plan Schome. After very careful consideration the Revised 
Working Plan came into force during 1892, and under its provision 
the forest is now sub-divided and worked as follows: — 

lst.—Area to be treated as high forest, and comprising about 
18,097 acrea, and consisting of the best portion of the deciduous 
forest. 

This has heen divided into nine Working Circles, the whole to 
be managed on a rotation of 120 years. 

2nd.—Section consisting of the resinous forest and compris- 
ing about 8,230 acres, divided imto five Working Circles, to be 
worked on a rotation of 72 years, 

3rd.—Selection felling or jardinage portion, comprising 7,457 
acres, divided into five Working Circles, to be worked on a rotation 
of 7 years. 

4th,—The Coppice with Standards portion, comprising 4,392 
acres, to he managed on a rotation of 30 years, 

5th.—The picturesque or msthetic portion, comprising an area 
of 4,040 acres, to be managed according to fancy considerations, or 
almost left to nature. 
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It may be observed that ji 

% ye at the objec . : 
provide well-grown timber for balding, ne peace vate 
sleepers, for whi :h there is an ever-increa santonia eon Tail 

The object of the ~mnereasing local demand. 

a > second sec i 5 
plentifat fuel tar Paris, Shee fretion i: to furnish cheap and 
crease, owing to the excessively hi he pti py acon eee 
present is selling at £3 per ton. gh price of coal, which at 

As regards the third sec Ye 

2 ae ction mana 
selection felling or jardinage, the a aa the system of 
is that the portions so trented are aitns ted a pele of treatment 
ground, and thus unsuitable for o ated on rocky and inferior 
high forest. lor other more regular treatment of 

With regard to tl Sonpi F 
he Sepected ss tana ea Standards, it might 
soil of Fontainbleau, it ig somewhat a don’ the dry nature of the 
should be maint:tned at all, b Theo tee that the system 

: + but the explanation given i it i 
useful for the fuel-supply, and if it is finall Cee 
some of the coppice arene ate Reh te ea ly decided to convert 
the standards will material! gh forest laler on, the presence of 
formation, ally assist towards a satisfactory trane- 

In the fifth oe Hie 
contains all rae eo methetie Dart of the forest, which naturally 

v ne lost pictnresqne spots, much appreciated b 
artists and touri-ts, are to be found most of the ant Oy a 
other fine trees, some of which bear historic: " ean 
Clovis, &e. 8 val names, such as 

None of the picturesque trees are, of course. 

s . are, >, ever felled, but 

piers ce cates ae cael ane one ancient Oak, which 
tly © asured feet in girth 

100 feet in height. | eee ee 

_ The Forest of Fontainblean is noted for the completeness 
of its system cf roads and paths, being traversed by about 80 
miles of natural and departmental roads, and 1,200 of main forest 
roads, all of which are kept in splendid order. 

‘The most romantic of these roads is what is enlled the Cireular 
Road, which dereribes a circle round the Palace of Fontainbleau. 
Tt has aradius of five miles, and commands some fine vistas 
and views of the surrounding forest, and is much appreciated 
by visitors. As regards the question of the disposal of the game’ 
in the Forest of Fontainhlean, it is sold by auction on a five years’ 
lease, and fetchvs about 8 annas per acre per wunnin. 

This high price is, of course, due to the proximity of the Forest 
to Paris, and a: good shootings are scarce in France as compared 
with England and Scotland, great competition takes place at the 
auction sales. 

In addition to the ordinary small game, such as pheasant, 
partridges, woodeock, rabbit, hares, &c., there are a good many 
tallow and roe-deer, the former much resembling the Indian 


cheetal. 


way 
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; There are also a few wild pigs, and during severe wintera, 
wolves sometimes freyuent the forest, when exciting and clabor- 
ate hunts are instituted to ensure their capture. 


The following is « statement of the average annual outtum of 


tha Forest of Fontainblean in mal rial i 
ola. material and money during the 


Outturn of timber, fuel, &e., per annum, 35,866 Cubic metres, 


Or about He ue + 1,160,01 i 
And the value of theabove in money is peace 
estimated at .., .  4,22,500 Francs, 


To this must te added the revenne from 
miscellaneous yoduce, including the 


game lenae, yz, Ae Ae 82,362 
rand Total og "5,04, 862 Do, 
Or about vu.  815,639 Rupees, 


The average au:ual expenditure stands thus during the ten 
years referred to :— 


. 
Spent on works of improvement, such as 


toads, plantatloss, &e. ae 66,156 Francs. 
Cost of Establishments... wo  80,747 Do, 
Ratea and tax as Nee wae 17,031 


(rand Total 103,934 Do, 
Or pbout 64,958 Rupees. 
The net annnal revenue during the ten years referred to there- 
fore amounts to Rs.2.50,581. 


After making reduction for the absence of receipts from the 
4,040 acres of esthetic forest, Public Works fees, grants, &e., the 
net annual average outturn of the Forest of Fontainbleau stands at 
2-37 cubic metrea per hectare, or abont 30 enbie feet per acre. 


Ag regards the annual net revenue of the forest, it amounts 
to 28-17 francs per hectare, or about 7 rupees per acre. : 


This result may be said to he very good as compared with the 
net annual revetiue per acre from many Indian forests, but as far 
as a comparison with other French forest goes, it is considered 
considerably below the average, as some of them render as’ much 
as 40 francs per he:tare, or about 12 rupees per acre per annum. 


I must uot forvet to mention that when we had completed 
about half of our tour of inspection, we arrived at a snug restaurant, 
situated in the middle of the forest, where we were provided with 
an excellent breakfast to which we all did ample justice, 

During the repast a band of seven or eight, forest puards 
enlivened us with sume of the old Nancy Forest School Lunes 
rendered in @ lively manner on the “cor de chasse.” 

After breakfast several appropriate speeches were made by the 
forest representatives of six or seven different nations, and these 
were much applauded. 
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Mr. R. Fisher, our representative, in a concise and lively 
manner, enumerated the blessings and advantayes the Indian forests 
have derived from our intimate connection with the French ecientitie 
teachings and practical forest management, and his speech was 
well received and applauded. 

After completing our tour of the forest, we ended up with a 
visit to the ancient Royal Palace of Fontainbleau, which was 
formerly one of the principal residences of the French Monarchs, 
and afterwards of the Emperor Napoleon. This Palace is beauti~ 
fully situated in the middle of the forest, and about three miles 
from the River Seine. Immediately to the north of the Palace lies 
the small town of Fontainbleau, containing about 13,000 
inhabitants, an it forms a favourite summer resort of visitors, and 
specially uf artists frum Paris. 

The Palace is a most extensive building, occupying the four 
sides of a large square, and consists of numerous suites of apart~ 
ments, hanquetmg halls, theatre, and other chambers of all shapes 
and sizes, and ornamented and decorated in the most costly 
manner. 

The floors consist of polished oak and marble, and the wall 
‘decoration consists principally of ancient tapestry, mirrors, carvings, 
and gildings of great value and elaborate designs. —__ 

There are also numerous pictures, statues, and other works 
of art, all executed by the most renowned French and Italian artists 
of bygone days. : 

The State partments of the famons Queen Marie Antoinette 
were the mosi interesting shown to us, and contained many 
objects of the greatest interest and value. 

Since the Jali of the Empire in 1871, the Palace of 
Fontainbleau has not been used as a State residence. ~~ 7 io Unly 
uow inaintained as an interesting show place for the gratification “= —“~ 
and entertainment of its numerous visitors. 

The Palace grounds are of a most extensive and picturesque 
description, and consist of elaborate flower beds, lakes, alleys, all 
interspersed with clumps of exotic trees and shrubs of numerous 
species, and ancient French landscapé gardening may be here seen 
in its greatest perfection. 

Hlaving completed our tour of the Palace and grounds, we 
again proceeded to the Railway Station, and reached Paris at 
7 Pa, much pleased with our interesting and instructive ex~ 
cursion, the one great regret being that more of our old Indian 
Forest friends : who were doubtless at the time engaged with dry 
« dufter” work, or struggling with Forest. conflagrations | were not 
fortunate enongh to accompany us, but we sincerely hope that 
they may some day all enjoy a similar pleasant and instructive 
excursion on their final return from’ their sojourn in the forests 


of our great Indian Empire. 
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The Forests of Azrakan, Burma.* 
By E. P, Sresaina, LE.S., LES, 


The Export of Timber from the Avra 
shown that. my observations aha cnquities te ee 
the Prooma Nal led me to the discovery that a ines amoane ee 
timber was being cut in the forest round these places, or perhaps 
T should say that: these points and Akyab are, (with possibly some 
others,} the ecenties at which the timber is collected and loaded 
into ships for export, and the question now arises ag to what 
becomes of this wood. One has not to go far afield to obtain the 
answer. The wood is eut up and exported in the form of beama, 
planks, seantlings, posts, &c., and also as dugouts, These latter are 
loaded into big balam boats (boats built of planks to a certain 
extent), and exported to Chittagong and elsewhere. A large 
number of these Arrakan-made dugouts are always in evidence 
in the Chittagony: Division, ‘The balam boats go down to Arrakan 
to engage in the paddy trade with the Arrakan Mills, and on their 
return load up with dugouts. 

The beams. planks, &e., are loaded up into brigs and schoon-, 

ers and carried to Chittagong, Barisal, Chandpur, Narainganj, 
Zalokadi, Bohar, Shahahajpur, &e., the ship returning to Chitta- 
gong from these places in many cases loaded wp with jute. 
: My enquiries have led me to form the opinion that it may be 
taken as an alnost indisputable fact that only a portion of this 
timber has paid ragalty to Government, since the Deputy Com- 
missioner at Akvah states that only Rs.4,000 odd revenue are 
made ont of his forests per annum, and this export trade requires 
to-he most, carefully enquired into. 

The . sole chiefly exported are Pyinkado (Xylia dolabri- 
formis\, Jaral ; Lagerstremic Regine), Khoira (Acccia Catecha), 
and Garjan ((ipterocarpus tuherculatis). No royalty is said to be 
leviable on other classes of woods, although they are also exported. 
Canes are also exported from these forests, Arrakan wood is 
plentiful in Chiftagong, and hundreds of Jarn) and Khoira posts 
undersized (i.c., ander 4 feet. 6 inches in girth) and otherwise, are 
to be found in the southern portion of the district. 

The jute brought to the Chittagong Port is consigned to 
Messrs, Ralli Brothers and M. David & Co., and both these firms, 
I understand, are engaged in this Arrakan wood trade, as are also 
Messrs. Bullock Brothers and the representative of Mesars, 
Ahmuty & Co., snd several native firms of the town. 1 believe 
these firms, most of the European ones at any rate, simply buy up 
the wood in Jarge quantities, either at Manngdaw, Akyab, or at 
one of the other places of export in Arrakan or at Chittagong 
itself, and have nothing to do with the extraction of the trees from 
the forest or with the payment of royalty thereon, That the 
export is considerable will be seen from the above facts and from 


* Begun ja February ‘Number, 1901, 
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stelle figures which I obtained from the Collector of Customs of 
bie hittagong Port, These Jatter, however, represent but a 
re ion of the timber extracted, ‘as the wood consigned to the 
Ce i in Naraas Benen! mentinned above never comes into 
ane weintbagong Port, oor do many ef the halam bos i 
up pa Inner ronte through the canals. " ee ae 
ve figures speak for themselves end are suffei i 
‘ 8 3 » sufficiently start] 
i 4 During the yenr 1898-99, 22°6 tong of lrori-400), waned ak 
ts, 2,036, 93°5 (ons of Jarul wood, valned at Rs.5,612, 20 tons of 
ee valned it Rs.80G, and 5 tons of ennes valued at 
Rs.1, were imported into Chitt val 
moe ms Goran ittagong, or a total value on the 
During 1899-1900, the imports were :— 
Ra, 


Iron-wood m S 
ural waod ei a 208 pars en 
Other wood Suk wa OD 1890 


ae ous a an; ana) 
eens value on the imports of Rs.18,874, 2, double that of 
. During the present year 1900-1901 up to June 18th 
the following figures :— ig = ere Me 
Iron-wood 


Jarnt wood 
Other wood. 


1899-1900, and that for less than three months (é¢., from April 
Ist), although possil.ly the most important months of the year, 
Tt will also be found that aj the iron-wood exported in the form of 
beams, posts, and planks comes from Akyab Port, and this leads 
me to the supposition that this wood is eut in and brought from 
the Pyinkado Forests, situated to the sonth of the Kolandyne 
river, 7.2, those visited and reported on hy Dr. Schlich. This 
would show that traders have started cutting in these forests, 

As far as [ have been able to learn, the Pyinkado Forests 
have not as yet bven called npon to supply sleepers on a large 
seale for the Assam-Hengal Railway, whose terminus and head- 
quarters are now at Ohittagong. From the eustoms returns of the 
Port of Chittagong. 1 have, however, discovered that 60 tons 
of Pyinkado sleepers, valued at Rs.8,600, were imported into 
Chittagong from Akyab in 1899-1900 for this railway, probably 
Jong sleepers to bea used for point-crossings. It is probable, 
however, since European firms are now engaging in the trade, that 
it, will not be long before an attempt is made to work the iron-wood 
forests with the view of under-selling the Pegu-Pyinkado sleeper 
at present used on ihe line. 

{n addition to sleepers, the Railway Workshops also make use 
of Jarul and other woods, paying Rs.60 to Rs 65 per ton for the Jarul, 

(Zo be continued.) 


IIL.-OFFICIAL PAPERS AND INTELLIGENCE. 


The Teak Trade of Bangkek and District.” 
By Mr. Consucar-Assistayt CaRLis.e. 


Teak shows a large increase in the year, the export rising 
Teak. from 22,692 tons, valued at 168,G05/. in 
1898 to 36,616 tons, worth 325,8074. in 

1899, an increase of 13,924 tons and 155,2624. These are the 
official figures, but, as in previous years, they differ considerably 
from the statistics compiled by firms directly interested in the 


* Diplomatic and Consular Renorts, Niam, ‘The trade of Bangkok and District 
for the year 1809, Foreign Oilice, 1900." Prive, Threcpenee. 
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trade. The latter calculate the 1899 export to foreign ports as 
48,661 tons, that for the previous year having been 26,495 tons, 
which would make the increase 12,166 tons, The year may be 
considered on the whole a very good one for the exporter, for, 
although the floating season was again not altogether satisfactory, 
the export was large, and prices were high. Dangkok was, how- 
ever, at a disndvantave in the matter of high freights, paying as 
much as 3. as against 20. from Burma, The local selling value 
of European timber was about 10d. per ton, 


arn Taking the export to be 83,661 tons 
Destinations of Expert. ns Spo! <o8e 
Shela Oaentee ab above, it was distributed as follows : 


A 
To 


Quantity. 
Tons, 
A 1,1576 
Europe ow os et 4 3,784 
Singapore «. on aie i 13,261" 
Hong Kong... ws - oie 8,678 
b ue ae ia | 317 
Bombay ws “ 415 
Baigon atk a He hi igs 
Other Countries ve Port i 38,681 


7 s went by 

i shipments to Europe, 7,617 Hons went by 

3} Se aan of which 12 were loaded inate poate 

The Ds ish Fast Asiatie Company’s steamers earried the ; : a 

ae Tt ia impossil-le to say what proportion of the shipmen # 

Sin ha destingtl for the European markets, but it may fs 

Oy aia at not less than two-thirds, Ip the same ways 
a ible to say how the shipments to Hong-Kong were u 

cs ea ge output, the exports for 

ee ne ee stated jn the annual 


Export for last ten YO. Co ctom-house returns, follow :— 


ee 


Year, Quantity. 

a6 Yona. 

x 88,735 
bor z i Ms - 46,100 
132 i : Ht hs 14.637 
1302 ’ : 2 Lae 
ieot : * : BrT1a 
e090 vi 48.904 
1803 a ae 49°690 
1996 a oe a Aun) 
ies 2 ; & af 22°02 
1309 : ae 2 36,616 
1899 2 ae 
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Great Britain continnes to hold by far the largest and most 
important share of the teak export business 
and of the teak forests. A forest lease, 
however, has recently been granted to a Danish and another to a 
Chinese firm. 

The prospects for the current year are promising. The 

output during the past six months has 
increased, and European valees have held 
up well, 
Yeak merchants in Siam are naturally manifesting consider- 
able interest in the new precautions for 
forest preservation, which are beng taken 
hy the Siamese Government with the advice and assistance of 
Forest Officers from Burma. The Government is now bringing 
the teak forests of Siam under systematic control. They propose 
in effect to considc rably limit the area of forests now heing worked, 
and to charge rentals in addition to the present royalties, They 
now issue the forcst leases themselves instead of allowing the local 
“ Chaos” or chief: to grant (hem as formerly. They are increasing, 
too, the limit of girth of trees which may be felled, so as to bring 
the practice more in line with that obtaining in Burma. The 
effect of all thes measures will, no doubt, be to somewhat limit 
the teak output while preserving the lives of the forests. No 
diminution from this cause is likely to be felt for some years yet, 
however, 


British share of the tro le, 


Prospects of the trade, 


Forest reform, 


An interesting difficulty of the trade is the increasing dear- 
ness and scarcity of elephants in the north. 
This is partly dune to the fact that most 
of these animals used to come from the cast, bank of the Mekong, 
anid that since the French annexation of that region the officials 
have cliscouraged their export in every way. At the same time, 
the constant demand for elephants on the Burma side drains them 
out of Siam, 

Other parf: of the country, however, still contain numbers 
of wild elephan!s, and, it is said, that a Chinese firm is getting up 
a considerable herd from the Malay Peninsula for work in the 
north, {t will be interesting to see if this proves a remunerative 
experiment. Ji is probable that in time carriage by carts and 
mechanical mens of haulage will be largely adopted. 

The coustimption of teak appears to he fnereasing regularly. 
Besides its use for ship-building and railway rolling-stock there ts 
an increasing end noteworthy demand for it in Burope for house~ 
building and farnishing. The growth of European navies means 
a corresponding demand for teak, despite the desire ta use as little 
wood as passible in the construction of war-ships. Wor sheathing 
and armour backing it seems to he necessary, and the amount of 
teak consumed in building a battle-ship is said te be abont 1,000 
tons, Teak inerchants suggest that the result of ' Belleisle ” 


General remarks, 
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experiments should be to minimise the danger to be apprehended 
from the inflammability of teak timber. 

The bulk of the teak supply of the world comes of course from 
Burma, Siam-being along way second. The prejudice against Siam, 
as compared with Burma teak, atill holds good in great part, 
though many experts sy that Siam timber is now for all practical 
purposes as good as Burmese. The British Admiralty, however, 
eontinue to reject the Siamese material. One local souree of con- 
sumption has heen closed, that of the Royal Railway Depart- 
ment, which has now ereeted a small mill and cuts its own hard 
wood, 


V.-SHIKAR, TRAVEL, &o 


Concerning Blephants. 


In the January Number of the Indian Forester, Lona Tom 
sums up his cnrivas article on ‘‘ Cowardly Elephants, ” with the 
sweeping assertion that the elephant has always appeared to him 
to be “the slowest. in thonght of all animals that are trained by 
man, and to be absolutely lacking im reasoning power * * %”* 
Noa doubt, a number of Forest Officers, who are friends of tha 
patient beasts that do so much work for us, (and that 1 think with 
sufficient clevernes:,) will come forward to prove, #t length, that 
elephants are quite as sagacions and as capable of reasoning, and 
even more so than many domestic qnadrupeds—like the horse—of 
whose intelligence we generally hold a high opinion. 

Leaving such authorities on the subject to discuss the ques- 
tion to its right conclusion, I wonld like to just throw in a few 
observations of my own, in order to add weight to such arguments 
as may be forthcoming in favour of elephants and their decided 
ability to think. Perhaps Lone Tom does not mean hig article 
to be taken seriously, and, probably, wrote it to relieve his feelings . 
after that old “female elephant." had smelt another dead green 
pigeon. But now that Fhave begun to write, Imay as well go 
on for the sake of argument. 

Firstly, it is beyond dispute that wild elephants show much 
eleverness, which ia more of the natura of thoughtfulness than of 
common instinct. The way they collectively aid, or defend their 
young; the practical manner in which they choose their feeding 
grounds and travel by well-selected permanent paths from one 
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ground to another, just, as it seems, at thé right time ; the cunning ° 
manmuvres of rogue, ~—all go to prove this, So do the incidents 
befalling at any Khedda, 

Then, in the tame state, can any other animals be found 
that are able to remember and understand so many different words 
of command as our working elephants? Those who have seen 
elephants at work in timber yards, at any rate in Burma, will call 
to mind how cleverly they stack timber, although the methods of 
stacking may not be uniform. In rafting sunken timber, an 
elephant will readily, at command, hold a sinking log at the 
surface of the water until it is secured to some that are buoyant. 
In such cases, all that an elephant does cannot surely be put 
down to blind force of habit! : 

In the Andamans a few years ago, one of tho forest tramways 
ended at a steep © shoot,” leading down to a tidal creek that was 
used for flonting out Padouk. ‘he logs were large and far too 
heavy to be haned hy men. So an old elephant, Bisheswar 
Prasad by name, was employed daily, when the timber was 
hrought in from the fellings, in turning each log round on its 
truck until it was in line with the shoot, and then sending it off 
with » butt from behind, Often he did this without guidance 
from his mahout, and he would do it accurately every time. 
Another elephant sometimes helped to put up rough bridges, and 
would lift a heam to the required height, and Aofd it there until 
it was secured to the uprights. Ido not say that this elephant 
knew that a bridge was being built so many feet above flood-level 5 
but he appeared to understand that his mahout wanted the beam 
lifted up and held in place for a certain time, and he patiently 
listened to and carried out orders without a mistake, There is no 
need to quote more instances of this kind, although there is no end 
tothe variety of them. These two alone, with what I have 
written above, geem to me sufficient grounds for concluding that 
elephants either wild or tame are by no means “ absolutely Jack- 
ing in reasoning )ower.” 

GYOK-BIN. 


— 


VI-EXTRACTS, NOTES AND QUERIES. 


The Forests and Waste Lands of Ceylon, 
By aA. F. Brown, Conservator of Foreste. 


The area of uncultivated land in Ceylon exceeds 20,000 of 
the 25,365 sqnare miles of country contained within the colony. 
The proportion of good forest in these 20,000 square miles Is 
unfortunately sniall, the largest portion bein, taken up by serub 
and by grass-covered stretches of country called patanas, which 
find their greatest development in the hills of the Province of 
Uva. The acrul is partly natural, especially so on the sea 
coast and in the wrid sub-zone, and partly the result ofa destructive 
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method of cultivation known aa che i ‘ ‘ 
clearing and burning jungle and in Base rear chen 
years on the area cultivated. Now that a careful control is exercised 
over this cultivation, nothing but small forest is felled; bat not 
Many years ago valuuble forests were ruthlessly felled ‘and their 
ashes were utilised as manure for the erops which were raised ; 
where such a system of cultivation has heen in force, it takes years 
for the forest to take again a useful character. Usually a thorny 
scrub grows Up, or, as is the case in the Fastern Province, a dense 
growth of thick grass (Imperata arundinacea) springs up, as in 
the moist districts; the ground gets covered up with Lantana; 
or, worse, because they ara not soil-improvers, by Hedyotis, 
Ochlandra stridula or Gleichenia linearis. 

The patanas were probably at one time covered with trees, 
such as will be described Jater on for the Park country, but fires 
and grazing have destroyed the majority of these, except in 
sheltered places, such as gullies or ravines, : 

The trees which are to be found on the patanas are, at higher 
elevations, Rhododendron arboreum, and from 4,000 feet down- 
wards Careya arborea known jn Ceylon as “ Patana Oak,” Phyllan- 
ihus Bmblica, Terminatia belerica, 7. Chebulu, and Plerocarpus 
Marsupium. These are, with few exceptions, the only trees which 
can stand the heavy grass fires; but in the gullies, where they are 
more sheltered, other species, which are less robust and which are 
the same as those found in forests at the same elevation, are able 
to live and reproduce themselves. 

Inthe backward state of the survey of the Island, it is not 
yet possible to state the area of the real forests, but they eannot 
much exceed 5,000 square miles, although the larger area is, for 
the present, set aside for reservation, which ineludes stretches of 
sernb and patana enclosed within the forests, The most important 
pelt of forest stretches from the Northern Province, mostly between 
the centre line of the Island and the east coast down to the 
Hambantota distriet, but important blocks are also found scattered 
over the rest of the Island, chiefly in the Puttalam district of the 
North-Western Provinces, in the Western, Southern, and Sabara- 
gamuwa Provinces, where are still to be found, in isolated blocks, the 
remains of what was at one time the extensive Singha Raja Forest. 

The vegetation of the forests varies especially according to 
rainfall and elevation, and the forests ean be classed according to 
the following zones and sub-zones :— 

Arid Zone.—Rainfall, 836 to 60 

Dry Zones, — Rainfall, inches, 

35 to 70 inches, Dry Zone Proper.—Rainfall, 50 
to 70 inches. 

Entermediate Zon+.—Rainfall, 70 to 80 inches. 


Wet Zone.—Hainfali, a Low Country Zone, from sea-level 


sie to 4,000 feet. 
che: 1 , ‘ 
Fe Een ere: Mountain Zone, above 4,000 feet. 
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The Dry Zone—This includes about three-fifths of the Island, 
viz., the whole of the Northern, North-Central and Eastern Pro- 
vinces, the Putialam district and portion of the Kurunegula and 
Chilaw districts, the North-Western Province, the northern part 
of the Central l'rovinee, about two-thirds of the Province of Uva, 
the Hambantota district of the Sonthern Province, and the 
Kolonna Korale of the Province of Sabaragaumwa. The Western 
Province is therefore the only one of which no portion enters in 
the dry zone. The Avid Zone occupies the North-Western end of 
‘the Island in the Puttalam, Manur and Jaffna districts, and the 
south-eastern in the Hambantota district, The characteristic 
trees and shrubs of this sub-zone are Sulvadora persica, Azima 
tetracantha, and Acacia eburnen, near the coast, and Acacia 
plonifrons ov the Island of Mannar. The woody vegetation is 
usually shrubby and thorny, being represented hy Carissa. spina 
aum, Zieyphus Jujuba, Z. Baoplia, Z. vugosa, Randia dumeto- 
rum, Flacourtia Ramontehi, &e. Further from thecoast the forest 
vegetation is composed of the same species as of the forests of the 
dry zone proper, but the trees are usually smaller and the under- 
growth is composed mainly of Mem@ylon and of Stenosiphonium | 
Rusyselianum. The Palmyra palm (Borassus flabelliformis) is 
fonni on sandy soi] both in’ this sub-districts, especially in the 
Jaffna Peninsula. 


The forests of the Dry zoné proper are the most important 
to the forester, not only beeause they are the most extensive, hut 
also because they contain most of the valuable timber trees, The 
most important of these are satin wood (Chloroaylon Stwieten ic) 
found on sandy soils, and attaining its best dimensions in the 
Puttalam and Batticaloa districts; Ehony (Diospyves Hhenwnr), 
which prefers rocky, undulating ground, and which, although 
found occasionally in the wet, low country, is most shan an in ~ 

n, North-Central, and North-Western Provinces, and in the 
Danuuitles and Matabele districts; Palu (Mimusops hewandra), 
which is found ‘on more clayey soils from the ne nee 

: ttains an enormous size, and grows best, 

ate oe ae atten Provinee, [tb ig one. of the iron 
abany ster “Princomalee wood (Berry Ammonilia) is 
woods at Soe pit well-drained places. Tt extends into part of 
doung: in ol th trees are-found in the eastern portion of the 
the wet one pa ai ritew altissima), one of the strongest, 
Province of Usa. eee th vet zone, where it is not 
Neylon timbers, extends also into the wet zone, aaa 
Ceylon it jike the Berrya. it isa much finer tree in thi 
uneommons bub vet Tactc;n Provinee. ‘The same may be 
specially in the Eastern Pri > mM i" 

ee Raoht ‘Alzeodaphne semecarpifolia), although ib is no’ 
said of Ranai (eet Mill ‘The Ebenacex are (apart 
on in the wet zone as Mallu. I falta 
seb ented in this zone chiefly hy D. ova ifolia, 
from Ebony) repres ets Embryopleris amd D.montand 
while D. aruinenitias Te ne coopera Maba bunifolic 
7 andant in ’ 5 : 
na ad fort nee which is hy no means uncommon even In the arid 

is 
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zone. Of the Guttiferss we have chiefly Garcinia spicata Caluphyl- 
lum Burmanni, and near streams or in groves, planted before 
the memory of man, Mesua fervea, The Dipterocarps, which are so 
characteristic of the low country wet zone, are almost absent, being 
only represented by Veatiea obscura in moist soils in the Kastern 
Province and by Hopes cordifolia along streams in southern Uva 
and Sabaragamuwa. Among trees which are characteristic of this 
zone, the nost common are Polyalthia longifolia, P. coffwwoisdes, 
Crateva Roxhurghti, Perospermum suberifolinm, Sterculia fatida, 
Azadivachta indica, Waaleura piscidia, Pleurostylia Whiyhtii, 
Schleichera trijuga, Nephelinm Longana, Odinw Wodier, Cassia 
Fistula, C. marginaty, Baukinia tumentosa, Acacia leucophlea, 
Acacia ferrugined, Gyrocarpus Jacquini, Eugenia Jambolana, 
Burringtonia acutungula, Adine cordifolia, Canthium an 
Bussia longifolia, Lerminalia glabra (near streams fe danke) 
Strychnos Nux voniiew, Cordia Rothia, Slarpesiaa F davieas 
Euphorbia antiquorum, Santi) ee tes pic 
Michodon eeyluntors, a pe aey a Cale Dehn qn 
mon shrubsitre ee recente Lamuarckii, Webcra corymbosa, 
rosa, Cassia aurieule hay A weneg ee Meriecylon, Glycosmis 
Randia diumetorum, Gm ae ae ed Se aes aie 
entaphylla and Da chive nae ihe host’ ahindant 
motto: well eran en ‘lo maderuspaland, some species of 
heing Huson ns eae, Se ke. The most beautiful orctiids 
Vitis, Dervis eee “yithout doubt, Snecolubium rettation 
found in tee Vint 2 Ea stern Province, and Vande Rochurghtt 
hich i in the Fas z . > Saas 
yey apathmlata which are So ee cmon 
Vandaparvifion ae Thea Heabenariet pterecarpes 
ate ee eae zl inven: The ferns of this zone are not 
factor at ene eal letum penetrating farther into the 
abundant, the Adiaotun, caucafum Y poe . li tobs and 
dvy distriets than other, while Alemionitis artifo Me f 
Gymnopteris quercifelia are found in her and moist places, 
while on rocky grow Chedlanthes mysorensis, OC. lara and the tiny 
Ophioglorsum lusttunicun. : 

In the Intermed ‘ate zone, trees of both the dry and the low coun- 
try moist zone are to be found, such as Rerrya A mmonillit, AN ephe- 
lium Longana, Mesua ferred, Artocarpus tntegrifolia, Aylmpia 
parviflora, Albizzi« stipulate, A. odoratissima, A. Lebbek, &e., and 
there are a few species which, although they are found elsewhere, 
can be said to be characteristic; these are Filtctum decipiens, 
Chickrassia tabularia, and Melia dubia. Terminalia belerica 
attains an extraordinary size in this zone, in which are other gigantic 
trees like Tetreneles nudijforu and dilanthus malabarica, Among 
the shrubs Vite Neuado is probably the most characteristic. An- 
othercharacteristic feature of this zone isthe great abundance of 
creepers which cover the tallest trees and reniler forest operations 
extremely difficult. Some very handsome ferns grew in this zoue, 
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et Ha bring Aspidiune decurrens, A, adtriphyllum, 
Tea ae na ¢ diantum lumulatrun, The Park country of 
therenatevn ea C ed ius zone, Tt comprises the low lands of 
teristic fora fare ae 7 . i province H and it has a quite charre- 
trees obit ver o i ae the Sub-Himalayan forests, The 
sionally clrowhera thi ere are found only on the patanas and occa- 
A y elsewhere, thi most noteworthy heing Anageisene latifolia. 

Butea frondosa, Terminalia Chebula, T. belexica Zizyphus xy to. 
pyre, Pterocarpus Maraupinm, Miliuea indica, Slereulia ae 
ovat, Gmelina arborea and Diospyros Melanoaylon, The under= 
growéh is, as in the Sub-Himalayan forests, mostly grass (Imperata 
arundinacea). Near water-courses the flora is that cf the ordinary 

dry zone type. . 

The (Web zone inchides the Western Province, the Province 
of Sabaragainua excluding the Kolonna Korale, tle Galle and 
Matara districts of the Southern Province, the [NI districts of the 
Central and Uva Provinces, and about one-half of the Kurunegula 
and Chilaw districts of the North-Western Province, or, in a few 
words, the South-Western and South-Central portions of the Island. 
Tt is the portion which receives the full foree of the south-west 
monsoon, and includes the higher lands affected by the north-east 
monsoon, ‘The rainful] usually ranges from 80 to 200 inches, but 
if exceeds even this in some places, and rumour has it that in 
Eratere, to the south-west of Adam’s Peak, ié actually does no 
fall far short of 400 inches. : 

The low countr) wet zone is the country par excellence of the 
Dipterocarpus. Inthe Chilaw and Kurunegula districts and in 
the northern portion of the Colombo district, they are represented 
only by Dipterocarpus seylanicus, but further south and east they 
inerease in number and species until, in many cases, they form 
almost the entire forest, No doubt, several new species will have 
to be added, and ever since the first. volume of Trimen’s Flora has 
been published, fresh discoveries have been made, 4 case in point 
heing the Stemoncporus (? vatica) Lewist, which was found by 
Mr. F. Lewis of the Forest, Department at about 1,000 feet 
altitude above Pelmadalla. The curious almost wingless frnit 
of Shorea Lissophy!ia was also found near the Bintota river in the 
Western Province. The forest of this zone, where they have been 
saved, are to the eve the most magnificent of the whole island, the 
trees often reaching a height of 100 feet to the first branch, On 
this account the trees are often diffienlt to identify, and it is 
probable that many are still unnamed, especially as it is not ulways 
possible to hit on new species at the time when they are in flower 

_ or fruit. The most beantiful of these forests is probably the forest 
of the Winidum Patu, in the Southern Province; im it the most 
important Dipterecarps are Dipterocarpus hispidus, which in the 
south almost replaces 2, zeylanious, D. glandulosus, Shorea oblongi- 
Folia, Doone trapezifolia, which extends up to about 3,000 feet 
above sea-level, L. cordifolia, D. mucrophylla, D. congestiflora 
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which produces a valuable timber, Hopea discolor and Vatican 
afiinis. 

_ Vatica Rorburghiana is found near streams and in lands 
subject to inundation in the Western Provinee and in Subaraga- 
muwa, while Vuleria acuminata, which also loves the neighbour- 
hood of water, is found on more roeky ground. The Dipterocarps 
which are able to ascend to an elevation of 4,000 feet, are Doong 
zeylanica and D. Gardneri, and Stemonoporus Gardneri which 
hag been found up to nearly 5,000 feet. 

Among the natural orders which are also wide] ¥ represented, 
are the Guttifer, the Ehenaces, and the Sapotacee. The first- 
named is represented chiefly by the iron wood Mesua ferrea and 
M, Thwaitesti hy Culophyllum spectabile, C. Burmanni, which 
extends into the dry country, C. bracteatum, C. tomentosum, 
Garcinia Cambogia, 7. morela (the gambogetree), @. terpnophylla 
and G. echmocarp:t, which latter grows up to 6,000 feet eleva- 
tion. The Ebenacem ate particularly abundant in the forests 
of the Adam’s Peak Range, and in the Pasdun and Hinidun 
Korales. 

Fbony, as has already been mentioned, is found in small 
quantities in this zone, but the most important tree of this family, 
which is unfortunately almost extinct, the Coromandal or Cala- 
mander wood of commerce, Diospyros queesita, is still found here 
and there in the Pardun Korale and in the Hinidun Pattu. 
Attempts have been made for several years to obtain the fruit in 
order to propagate the species artificially, but, although rewards 
have been offered, none has been obtained. 

The other most niticeable trees of this family are described 
by Mr. F. Lewis, who has made a special study of them, In the 
wet; forests, extending from the mountain known as the Haycock 
inte the Sabaragamuwa Province, the most noticeable example of 
the TEbenacew are Miowpyroe posta, D. Gardneri, D. insignis, ard 
D. Thwuitesit, The first of these is found up to 3,000 feet 
altitude, while the last, though endemic, is restricted to the areas 
of high rainfall. D. pruriens is found very’sparingly in the wet 
forests towards Adam’: Peak, and in one place in the Western 
Province, A remarkable species, possibly a form of ). Ehenum 
locally known as “ Kalla Kiria,” oceurs at the foot of the Rakwana 
hilla, and is conspicuous by its black lace-like heart-wood, but 
little is known of its flowers or fruit. One of the most common, 
but valueless, of the order is D. insignia, which extends up to 2, 000 
feet altilude in the west of Ceylon, : 

The Sapotacem arc also well represented, especially in parts of 
the Matora district. The most important are Chrysophyllum 
Rouburghit, Lsonandra lanceolata, Hassia fulva, B. nerdifolia, 
which lines the hanks of rivers, Palaquéum petiolare, P. grande, 
which extends into the mountain zone, and Mimasopsa Elengi, which 
is also found in the dry zone, Among the more noteworthy trees 
belonging to other natural orders, the following are characteristic 


THE FOREST AND WASTE LANDS OF CEYLON. 205 


of this zohe :—Dillenia retusa, Wormin triquetra, Cultenia excelac, 
Hleocarpus serratus, Kokoonu zeylanica, Canarium zeylaniewm, 
C. brunneum, Lasinthera apicalis, Pomelia ectmia, Campnose 
perma eeylaniewm, which in places forms almost pure forest, 
Pericopsie Moonianc near water-coursex, Adenanthera: pevonina, 
A, bicolar, Pygeum ceylanieum, Carallia integerrima, C.calyeina 
especially in the Galle district. Anisophyllea seylanice, Hamatium 
zeylanicum, Symplocos apiecta, the three Myristicas (M. laurifolia, 
M, Horsfieldia and M. Zrya). Various species of Cinnamomum 
and Litsxa are also abundant, and, among the Euphorbiaces, 
Bridelia retusa, B. Moonii, Aporosa latifolia, A. Lindleyana, 
Oslodes zeylanica, Chertocarpus castanocarpus, and Macaranga 
tomentosa are the most common; while among Urticacem there 
are numerous figs, Artocarpua intergrifolia, A, nobilis, and Trema 
ovientalis. Among the shrubs whieh characterise this zone 
may he mentione| Humboldtia lawrifolia, Mesa indica, 
Agrostistachys lonyifolia, A, Lookeri, Ixora coccinea, Ardisia 
Moonii, &e, 

Most of the palms of Ceylon are found in the wet zone, The 
most important by far is Caryota urens, the toddy and sugar of 
which provide many jungle people with means of existence. The 
Talipot palm (Coryphe umbraculifera) found in several _forests, 
especially in the Knrunegula district, an is ee orth fe 
the enormous panicle of ao bee nape ponin i ; nie 

i which are used for umbrellas, fans, iy We. 
ine aen 26 is characteristic of brackish waters, vile pias 
’ species of Calamus, with es xelp of their hooked tendrils, clim 

mits of the highest trees. . . 

= ee the cliavacteristic elimbers may be renames ia 
aaEm Fenestradari, SE Entada seandens, 

i i Strychnds cinnamon, 7 : 

See promt bakit orchid of this zone is the Dendrobium 
macarthin ; and among the most interesting ferns ney te pete 
tioned Gleichenta feng Nae covers . ee a oes ays 
Blechnum orientale anc ephrol epis eu t : eat ear 
first-named, are the most common. Cunthen suet x ms ty 
found in the Southern Provines, C. Walkerii, the tree fer : 
Ti ris N valled Rird’s-nest fern 

low country, Thamnopteris Nadua, the so-called ae 
wing generally on trees. Aasplenium rulafolium, 
Spteetiran litcenaa, Dd Schlrukrii, Aspidium el ear 
deparioides, Niphobolus Gardneri, Pleopeltis pter ogra arminor). 
Toensled Blechno:des (in the Matura district), Drymoglossum 
heterophyliun, Pee pales ae eg. 
Gymnoptwis variabilie, G. contam OR eaten etl 

‘cifolia. Acrostichum aureun (generally not far trom 

eRe ieee! places), Schizwa dihitata, Ne ee 
Ophiogiossum pendulum, and Sra casese Lys y 4 — 
Botrychium ducifolium and Oleandra musefolia extend 1 
the mountain zone. 
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The forests of this zone are hy no means so large in extent 
as those of the dry zone; they usually occur in isolated blocks, 
covering ridges and separated by stretches of chena, or by paddy 
fields, ‘Fhe most important blocks are the forests that in former 
daya formed part of the extensive Sinharaju forest; they are 
situated in the Galle district of the Southern Province, the Pasdun 
Korale of the Western Province, and the Kukulu Korale of the 
Province of Sabaragamuwa, ‘The 'ower forests of the Adam’s Peak 
Range also belong to this zone.—Tropical Agriculturiet. 


Political Famine. 
A Prea ror Forest ConsERvATION. 


It is a curious thing that, while famine recurs periodically in 
India, and each successive instance of it covers a wider area, and 
afflicts a Jarger number of victims, symptoms are not wanting of 
the establishment of similar conditions elsewhere under our rule. 
Thus Lord Cromer recently had to report, in his optimistic account 
of the condition of Kgypt, that the Nile flood, on which the 
prosperity of the country so Jargely depends, has tailed beyond 
ali former precedent, But he assumes that this ominous fact need 
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not be characterised in any stronger terms than those of ‘tem- 
porary inconvenience.” It would be reassuring if one could share 
this optimistic view. As Lord Rosebery once said, ‘ ‘I'he Nile 
is Egypt, and Egypt is the Nile.” If the result and necessary 
consequence of the Pax Britannica in Egypt is the drying up of 
the Nile, then the remedy of peace is worse than the disease of 
anarchy. Peacefu) starvation has not much to recommend it, in 
the long run, above turbulent, if fluctuating plenty. 

We have recognised the existence of the serious danger in- 
volved in a dwindling Nile, and the great dam which we are 
constructing at Asseuan is a proof of the recognition. This great 
work is a conscientious attempt to meet a great danger. But it 
only deals with a symptom, and does not attempt io cure the 
disease. It is obvious that if the Nile flood reached the levels 
registered in Pharaonic times on the rocks at Ailsilis, there would 
he no need for the dam, Ample supplies of water would reach every 
part of the delta, if the torrents which filled Old Nile again 
brimmed from bank to bank. But the one fact which comforts us 
is this: That the supply is steadily dwindling, and that, if the 
causes of the desiccation are not ascertained and removed, some 
day the viver will follow the example of rivers further east, will 
flow below the surface of the ground, and will no longer fertilise 
the country the population of which hax destroyed its sources, 
This haa already happened in the Sahara, where the courses of the 
riverd are only to be seen in an occasional oasis, where the unseen 
current is near enough to the surface to nourish a few palms 
and thorns, and the scanty .herbage beneath them. Even so late 
as Roman times, North Africa wag the granary of Rome; showing 
that the moisture and fertility of the country were in excess of 
what. may be found there now. : 

The Congo, wiih its hed as yet protected by dense rain-con- 
densing forests, recalls the conditions which once used to fill the 
Nile. Vegetation there has baffled the natives with their ineffest. 
ive tools, and the river is probably as full to-day as ever it has 
been since man lived on its banks. But this condition of things 
is nearly at an end, The stone age is over, and tons of axes and 
hatchets of iron and steel are pouring into the country. The 
demand for rubber, for timber, for fuel for railways and river seam- 
boats, and for the cndless wants of this iron age, is consuming 
the forests. At present they seem inexhaustible, and merely a 
par to the spread of civilisation. The Belgian rulers of the 
Congo Free State are in the position of a spendthrift heir, with 
a vast heritage before them, to waste and do what they like with, 
in the primeval forest whieh covers the land, and shields it from 
the rays of the sun. Sooner or later, the present system of piracy 
and plunder must give way to agriculture, and the enormous 

rofits to be secured by working virgin soil, enriched with the 
Fallen Jeaves and trees of thousandg of years of decay, will attract 


millions of prospcrous cultivators, As long as the balance is 
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preserved between clearings and forest, and the precipitati 
enough rain from the clouds continues, the fol wide eal 
Then the greed for arable land will, as in India, eneroach on the 
forest minimum, and scarcity, due to the “temporary incon- 
venience” of a diminished rainfall, will set people wondering 
why the rain no longer falls in due season, But the denudation 
which is the cause of tropical drought will, if permitted to go on, 
be followed in orderly sequence by the repulsion of the rain clouds. 
Then the phenomena of alternate drought and flood will take the 
place of seasonable moisture, and our successors in Africa will find 
ppeméelyes at ne ne Pus as we find ourselves in India, with 
amine sweeping off a redundant populati > ti i 
a deficiency of Jabonr at others, OE Se ee creaaae eee 
Famines in India are hy some attributed to bad government— 
tothe “tribute,” so called, of the home charges unjustly wrung 
from the Indian Exchequer—to improvident marriages, to a re- 
stricted currency, and such economic ecanses, But it is obvious 
that these and similar factors cannot be said to cause famine. 
They only intensify its evils, The one sole cause of famine is the 
want of rain, If the monsoon falls in due season, the crops are 
snre and food is locally procurable. But if the rains fail, or, fall- 
ing, rushes off in great, floods, leaving the land dry, a prey to the 
sun's rays, then drought kills the crops, and prodaces famine. 
This can be mitigated by the importation of food; but the only 
cure is the re-establishment: of the periodical rainfall. And this 
is Raabe hy the conservation of forest. 

e beat thing that could happen for us in Egypt now, would 
he the discovery of a productive caeihsld, within a reach of the 
Nile, The use of coal as fuel for railways, river steamers, machin- 
ery, and for domestic purposes, would give usa respite, It would 
stay the suicidal destruction of the tree life, which is drying up 
the sources of the Nile. If the Egyptian Administration eould 
establish afresh departmen! on an adequate scale, and afforest the 
waste places left hy the Mahdi, both along the Nile and along its 
affluents, it would be laying the foundations of physical well-being 
deeply and soundly, But if the lesson is not learnt, if the waste 
of timber, which is the unfortunate condition of too much of the 
earth’s surface, is allowed to go on unchecked, then our successors 
will find themselves with beggared provinces on their hands, and 
the Pax Britannica will lrood over depopulated deserts. The 
French, like the Germans, have a scientific appreciation of the 
facts, und we may hope, when French Africa has settled down, 
that a process of reclamation by scientific forestry will be applied 
to the Sahara itself, The task is not impossible. Then rivers, 
long lost. to sight, would rise to the surface, and bring fertility 
to what now appears to be hopeless desert. It would be a 
reflection on our methods if we permitted Egypt to be gradually 
converted into desert, while the French restored the Sabara to 


productiveness.—Birmingham Daily Post, 
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Osier or Willow Culture for India and Ceylon, 


’ The cultivation of Osiers, i.e, species and varieti i 
which are specially adapted for basket making, Tada eae oe 
cessful, if not a profitable industry, in the hill districts of T di 
and Ceylon. Considering the importanee of this imanetee a 
Europe, more especially in France and Germany, where it oe 
employment to many thousands of persons, it is not surptising ta 
hear of fresh interest being manifested in its development in 
America and Austialia. The U.S. Department of Agriculture, 
Division of Forestry, has lately issued a pamphlet on the subject, 
dealing with the cultivation and use of Osiers, together with notes 
on their geographical distribution and characteristics, 

; Willow-ware should win popularity in India, where the hest 
of timbers are affected by the climate, becoming expanded in wet, 
and contracted in dry weather, Considering also the universal 
habit of the natives in carrying everything on their heads whieh, 
with even field and factory labourers, is practically the only mode 
of transport, and the immense number of baskets which must con- 
sequently be used in the various agricultural and other industries, 
Night willow baskets, should, in certain districts, find a ready 
demand, Though bamboo or rattan -wares, perhaps, answer the 
purpose equally well, these are not everywhere easily procurable, 
and in some localities their eost is probably more than what the 
willow article could be supplied for. Besides transport baskets, 
tea baskets, manur: baskets, ete., the flexible willow shoots are 
fitted for a great variety of nsefal and ornamental artieles of 
wicker work, the making of which should prove a favourable and 
remunerative oceuy ation for many natives, 

Willow cultivation involves but little care or expense. A 
marshy soi] by the side of streams or rivers or round lagoons, such 
as is unfit fer other agricultural pursuits, is the most suitable, 
No manuring is reynired, and a renewal of plants is seldom neces- 
sary. Propagation is usually effected by eutlings, which should be 
about 15 inches Jong, and planted jn lines 2 feet apart. A crop 
may be expected in the second or third year. Planted on sloping, 
swampy land, willows should also save the purpose of binding 
the soil and preventing it being washed away in heavy rains. 

Among the hest willows for basket-making are Salia amy- 
gdalina, 8. viminalis, S. purpurea, S. lucida and 8. Caprea.— 
dadian Gardening. 


Conifers as Rain Gauges, : 

According to a recent number of the Revwe Hoerticol, M. Felix 
Sahnt has lately communicated to the Congress des Sociétés 
Savantes observations respecting certain plants that act aE regis: 

tering rain gauyes. “ Mention has already been made of f ° 
influence of certain more or less severe droughts in the Frene 
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Mediterranean upon Pinus Laricio of Corsica, and Cephalonian Fir. 
The lengthening of the branches of these two species is always 
proportionate to the quantity of rain falling during those months 
of the year when it is most profitable to them. Co-efficients have 
been established indiciting what the degree is for each month of 
the year. ‘The co-effivients enable the relationship that exists 
between the amount of rain fallen, and the greater or less inten- 
sity of the vegetation which it has encouraged to be determined. 
It is shown that, under these conditions, it ix possible to judge 
approximately the quantity of rain which has fallen by measur- 
ing exactly the length of the leader, or of the branch produced 
yearly on these species of pine, and if the estimate is nob 
absolutely proportionate to the quantity of rain registered by the 
raingauge, it closely approaches to it; and a still closer estimation 
may be made by taking into account the relative value of the 
results produced by rain in the several months of the year. It is, 
therefore, possible, to a certain extent, to use plants specially 
selected for this purpose as actual registering rain gauges. ”— 


Revue Horticole. 


Forests and Famine in Bombay: 5 


X 
Resulta of the experiment of bringing catile from Gueerath to 
graze in the open and ctosed foresie of the Thana diatrict 
during the fumine of 1899-1900, 


By G, M. Ryan, LFS. 


In all about 16,208 cattle were imported into the Thana district 
from Guzerath, 15,208 head having been brought mainly by private 
subscription or with the aid of Government advances under 
Government svpervision, and the remainder entirely by private 
owners at theit own expense 

A certain number of eattle also came to graze in the eastern 
portion of the Jistriet from the Nasik and Poona districts; but 
about these particulars are not given here. 

Fifteen t} onsand ead came to Palghar and Dahanu stations, 
and were drafiad thence to forest areas in the Dahanu, Wada, 
and Bhiwndy talukas of the Thana district, mainly in the 
Central Thana Forest Division ; of these, 11,000 went to Palghar, 
and 4,000 to Dahanu stations ; 10,267 arrived at the grazing areas 
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a ae oe Eablet the reat died on their Way owing 
fo their weak condition, or st i : 
Cec . rayed because their attendants 


Six thousand six hundred an ‘ 
Broach (146 miles), 2,512 on ho ake pers from 
from Panch Mahals (261 iniles), and 387 from Kaira ra es), 764 
The Broach cattle were chiefly bullocks, in alae (230 miles), 
me ee *KS, charge of owners 
or servants, From other districts came cows and calves, in 
charge of Rabarees, Some buffaloes also were sent from ever 
district, y 

The Broach cattle on arrival were in good condition; the 
others mostly in poor condition, The death-rate was large from 
the beginning. Up to the week ending 5th November 1899, 117 
died; hy tha aeek ending 12th November, 1655; by 24th 
November, when all the 10,267 bad arrived at the grazing areas, 
there were 379 deaths. Many of the dentha resnited from ‘sore 
feet and from animals eating more than they could digest. At 
the end of November rinderpest uppeared in one area, It was 
contracted from the village eatile. Sisease was not imported 
from Guzerath. In spite of all efforts, such as segregation, &e., 
the disease continued up to the end of March, by which time 
3,900 cattle had died. The disease appeared or increased in one 
area as it decreased or disappeared in another, Foot and mouth 
disease was alxo rife, and was aggravated hy the hilly nature 
of the ground to which the cattle were unaccustomed, 

Unaffected cattle kept fit till the heginning of the hot weather, 
the Broach cattle remaining bert of all. After the hot weather 
set in, though disease fiad disappeared, mortality continued ; the 
Broach cattle lost their condition and appeared very poor, 

The Panch Mahals cattle fared best through the hot weather. 

The mortality averaged about 200 a week steadily, though 
rinderpest dissppeared by the end of March, Finally, 1,202 head 
were sent back by rail; 541 to Ahmedabad, 423 to Broach, 20 to 
Kaira, and 296 to the Panch Mahals, But 3,964 bad already heen 
returned to the owners who came for them. These were mostly 
Broach cattle. Therefore, of the 10,267 head, 5,166 were returned 
A good many of the returned cattle probably died en their return 
as they left in bad condition. Of the 4,00€ head sent to Dahanu, 
1,500 were finally returned, 

Water and grazing were sufficient everywhere for the 
animals in the ‘Plana district. Of 1,000 head which came from 
the Ahmedabad district to graze in. Thana independently of 
Government id, not one animal is said*to have returned. 

Tam indebted to Mr. Monteath, J.C.8., for the above parti- 
eulara.. He was actually in charge of the cattle all through the 
famine, and was placed on special duty for the purpose, having 
nnder him Ranger Bhadbhade of Wada, a smart and intelligent 
Range Forest. Officer, who received bis training at the Poona 
College of Science. 
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. The cattle were brought down as the result of a Conference 
in September 1899 at Palghar, in the Thana district, at which 
the Commissioner, the Hon’ble Mr. Lely, Mr. Mollison, the Deputy 
Director of Agriculture, M *, Metha, M.ét.d.C., Mr. Wood, Collector 
of Thana, Mr. Dodgson, Deputy Conservator, Central Thana, and 
myself were present. 


It was felt at the time that the experiment was risky, but 
it was thought best to undertake it to settle once and for all the 
vexed question whether imported cattle would live in Thana. 
Apparently if foot and mouth disease and rinderpest had not 
broken out (both these diseases were contracted, aceording to Mr. 
Monteath, in the district), the mortality among the animals might 
not have been so high, ‘he change of air and conditions of soil 
and water, especially tiv latter, lad a great deal probably to do 
with the high mortality among*the animals. Many natives who 
come down from the Deccan and Guzerath get ill immediately 
with fever* and often die when they first arrive in the Konkan. 
Similarly it is thought animals must suffer.| Many, however, 
believe that the inferior fudder was the important factor in increas- 
ing the mortality. They say it was palpable from the beginning 
that Guzerath eattle woul not thrive in Thana for the same reason 
that Yorkshire sheep do not thrive when taken south to graze, 
and so on. But Thana grass has for a long Lime had an evil 
reputation, and Commis-ariat Officers in 1897, during the famine 
of that year, at first declined to accept it for their Government 
animals, heeause it was alleged to be unfit for fodder. Necessity, 
however, made them consent to its use, and since then the pre- 
viously evil reputation of the grass has been considerably modified. 
Jt is now and has been for many years very largely exported to 
Bombay by merchants, and many of the forests are commencing 
to be robbed in consequenee of this demand. A large quantity, 
both green and dry, was sent to Guzerath in 1899-1900, and kept 
cattle alive in the enttle camps that were established there as well 
as in villages, and further large quantities were sent to the Deccan 
both for Government horses and eattle and for private animals. 


* Abdul Rasool, a very fine man physically, and an excellent Ranger when 
I knew him (he is now Ixtra-Assistant), when he came down from the 
unhealthy part of the Khandei sh district to assist in the famine-fodder oper+ 
ationsin the western part of the Thana district, was rendered hors de cambat 
almost immediately after his arrival with fever and had to be sent back to the 
Deccan, [He soon recovered and rendered Mr. Pearson, the Divisional Morest 
Officer, West Khandeish, great help in the grass operations which bad ultimately 
to be started there, 

+ In seasons of deGcient rainfall, in the Deccan, cattle from Poona and Nasik 
are imported by private owner: into the eastern hilly parts of the district to graze 
in the forest ; but these are nut known to snffer, inasmuch as thaclimatic change 
is not marked. ‘The eastern portions of the district, moreover, during the greater 
part of the year are known to be healthier than the western and central parts 
of Thana, “Annnally many hundreds of bullocks are imported by Wanzaras now 
into the eastern talukas to supoly the demand for the carriage of firewood and 
charcoal from some of the coupes, and Ihave repeatedly observed that these 
aniwals keep in excellent condition on Thana foddete 
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In spite of all efforts to save the Guzerath cattle, however, which 
are a very fine breed of animals, generally about 70 per cent. of 
them are alleged to have suecumbed during the famine. The 
cattle camps are snid to have been a success, and wouk! have heen 
angmented but for the want of snfficient’fodder. What to do 
during the next famine if one unfortunately occurs is, therefore, 
a problem which the Kamine Commission is endeavouring to 
solve. Some authorities suggest storing grass in the Thana 
district in hermetically sealed sheds to meet a future calamity, 
and they have, it i3 believed, seriously recommended this measure, 
The only practienl remedy apparently is to import three or 
four times the quantity of grass into the famine-stricken areas, 
and this can be done hy increasing the price within which grass 
is to be lanied im the famine area. During the famine the 
Bombay Government sanctioned a charge of Its.13 per 1,000lbs. 
all round as the cost of grass delivered at railway stations in the 
famine area. Mr, Wroughton, who organized all the arrangements, 
thinks that the actaal cost will probably work out to something 
less than this. 

In a future famine, therefore, the Departmental operations 
could be considerably extended by increasing the sanctioned 
rate of supply, say. to Rs.15 or Rs.20 per 1.000}bs., and by utilizing 
in addition same of the Cotton Presses in Bombay to press grass. 
The latter was done during the Egyptian war of 1885, when I 
puperintended the pressing of about 4,500 tons of grass in the 
various presses there, and the work of pressing into bales was 
both swiftly and excellently performed without much supervi- 
sion. 

The Thana District Forests, both open and closed, could supply, 
it is estimated, aliout three or four times the quantity of grass for 
export ™ that was obtained from them during 1889-1900, and 
probably other districts could double their quantities, which means, 
that instead of losing 70 per cent., the lives of that number of 
animals would probably be saved. Departmental operations could 
be conducted in the interior parts of the district by means 
of hand-presses, leaving the areas near the railway line for 
feeding the stram-presses in Bombay with loose grass, The 
Jatter arrangement would be expensive no doubt, but if the lives 
of animals are to be saved, the extra cost must be horne. | This and 
well irrigation in Guzerath are the only means, it is thought, 
through whieh the larger proportion of the agricultural stock 
of Guzerath and the Decean can be kept alive during a future 
famine. Perhays other Forest Officersin the Bombay Presidency 


oy antity of grass exported for famine purposes from Thana in 
1809.1900 Aeris anes a lacie qatity (5,320 tons) wag sent to Guzerath, 
alsd from the Klancleish (Decean) district, and a further largo quantity was 
imported into Guzerath and the Deccan from the Central Provinces, What 
the latter quantity iy Ido do not know. The Southern Forest Circle, Bombay, 
supplied about 2,666 tons, The total exports from the Bombay Forests to the 
famine areas was thcxefore about 18,319 tons. 
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or such experienced men as Messrs. Bagshaw and Fernandez, 
outside the presidency. might offer their opinions ona subject 
which is of paramount importance for Guzerath especially. In 
connection with the gC heme of export of fodder on a large scale, a 
number of metalled fecder-roads with tramways might be laid down 
in Thana for tapping the interior parts of the district, A regular 
working-plan would have to be adopted for the construction of such 
roada, the total length to be completed, say, in thirty or forty years. 
These roads would benefit the Thana district immensely, enhance 
the value of the material in the existing coupes, and, in addition, a 
large forest area (Mokhada) would be tapped, which has always 
been and may always probably remain otherwise unexploited, be- 
canse of ita inaceessibility. This scheme, if eansidered only from 
a famine or forest point of view, may seem Utopian, and because of 
its cost practically impossible of completion, but when considered 
jn conjunetion with more immediate forest interests as explained 
above is well worthy the attention of the Hon'ble Mr. Nicholson, 
who, as a member of the Famine Commission, has taken such 
a deep interest in the cattle question. Internal communication 
in the Thana district, away from a few of the main metalled 
roads, is ina lamentally unsatisfactory state. It takes three or 
four days for carts laden with forest materials to travel 12 miles, in 
most instances along sume of the important highways, and when 
hundreds of carts Jaden some with charcoal and others with fire- 
wood and timber, have to travel along these thoroughfares now one 
can imagine how dilatory wonld be the progress of ony future 
famine-fodder operations if conducted on a large seale in the seed 
of the district. A system of well laid out roads, with tramways: : 
be added later, must, therefore, it is thought, run part pass ah 
any large scheme for saving the lives of cattle in Guzerath an 
the Decean ina future famine, In 1899-1900, all or nearly all the 
vass exported trom Thana to Guzeruth and the Decean was 
front by head-loads to the grass depéts at railway stations to 
be baled. As Thana is such a vast fodder-bearing tract, and as the 
yainfall, even if deficient, is not likely to affect: its grass-<uppy 
(as was proved in the past famine year), permanent pines a 
carrying out extensive famine-fodder operations might safely be 
laid down for the future as suggested. I was questioned by the 
Famine Commission about this matter, which is my excuse for 


taking it up. 


I, 
Notes on the uso of the Seed of the Bamboo (Dendro- 
calomus strictus) ag Flour. 
By W. A. Watuincer, Bo. F. 8. 
Tt would not appear to be very generally known that the 
seed of the bamboo is not only fit for consumption by man, but 
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that, in this corner of India, it is being collected and so consumed 
to an extent sufficient fo ameliorate a very pronounced loca] 
cae Fe tsakonney of Economte Products, Vol. 1., containg 
Aen waveyect on the topic, and the fact that the seed ix 
Bet fic ‘lean ? e oe Agricultural Ledger, No. 17 af 1900, 
rare ng remarks may, nevertheless, be of some general 

{low fur outside the Dharwar district. the seeding is taking 
Territorial extent of the place Lam unable to say. It undoubtedly 
sevding, extends some distance into Kanara. Here 
i _ two talukas are alone involved. In 
them it is rarely possible to meet with a single culm not under 
going the process, The approximate area may he stated at 75,000 
acres, extending 50 miles from north to south, along belts 3 to 8 
miles broad. 
lt is generally admitted in this area that but for this prolific 
seeding, awing to the great scantiness of 
the rainfall during the past two seasons, 
the poorer classes would ‘have been hard- 
pressed, The fact thut there has been an unprecedented 
deficiency in the rainfall over a tract of country which is 
almost invariably well faveured in this respect, leading in ita 
turn toa sudden seeding of the bamboo, is significant and of 
interest; but with this aspect of the question I am not at 
present concerned, except in so far as to incidentally draw 
attention to the old Brahmin saying: “ When the bamboo produces 
sustenance we must look to Heaven for food.” ‘The purely 
local inhabitants sare not the only ones who are taking ad- 
vantage of the present situation. ‘The news has spread far and 
wide into territories where forests do not exist, and the influx of 
people represents a serious factor in the preservation of the 
reserves from fire. It isa common thing to see cart-loads of 
bamboo grain plying along our roads where but a short while 
back grain in any form was ata premium. As it seemed douht- 
ful whether any attempt to place a check on this. wholesale 
removal would sneceed on the one hand, or be desirable on the 
other, no action is being taken to arrest it, 
When the seed is ripe, a very slight shaking of the already 
: dry stems is sufficient to induce it to fall 
Method of collection, — yientifally, The ground is either cleared 
by firing, if the likelihood of being detected is slight 5 or the seed 
is collected in eloths spread on the ground to receive it. ‘A very 
considerable number of the minute pericarps that drop, however, 
contain no grain; and I have noticed men and women removing 
these in the reserves by the well-known process of holding baskets 
ovér their heads and then pouring the grain slowly on to the 
gronnd and allowing the breeze ta do the rest. Some bamboo 
elumps are abandoned altogether as affording ineuffivient seed 
for the labour involved. 


Rffect of tho seeding on 
the population. 
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The collected see on being brought home is pounded in order 
to remove the husks, The accompanying 
specimens may be of value for educational 
purposes at the Forest School. The original seed is marked No, 1. 
No. 2 is the husk removed after beating ; and No. 3 the seed after 
this primary process, No. 3 ig slightly damped and roughly 
ground, resulting in the sample No. 4 and the bran No. 4, Finally 
the conrsely-ground seed (No. 4) is re-ground and results in the 
cooking flour No, 6. 

This flour is either mixed with rice or “jowari,” or eaten by 
itself, prepared into the ordinary flat cakes 
of the country, termed “ chapatis.’” It is 
said by the natives to be sufliciently nutritious; and the mere 
fact that it is so largely collected shows it so to be. Neverthe- 
less it would be of interest to ascertain what percentage of proteids 
_the flour contains, and where it would stand in the scale as a 
nourishing form of diet, 

It has been found that two women can collect about 8lbs. of the 

seed in the day, which, after the removal 

Senna: of the husk and bran, is reduced to Gibs. 

This quantity will make 30 eakes 7’ in diameter, or sufficicnt, 
it is said, to feed an able-bodied man for six days. : 

itis interesting to note that the Hour is being bartered in 

loca] markets by the poor for “ chillies” and other condiments ; 

but there is, so fay, no recognized market rate. 

My horse, bullocka, goats and sheep refuse to touch the bran 

referred to, even when mixed with their ordinary grain. The seed 

is eaten raw under protest, but when cooked is more appre- 


ciated. 


Subsequent process, 


Cooking, 


Swamp Forosts in Dehra Dun, N.-W. P. 


By Urenpranatic Kannan, Assam Forest Service. 

In the district of Dehra Dun there are three detached bits 
of swamp forest possessing great botanical interest. 

The most importint of these is the one near Mothronwala 
within three miles of Dehra Dan, whieh is the chief town of the 
district, and stands at an elevation of about 1,900 feet. There 
appears to be a clay-bed cropping up here, which extends north- 
ward all the way to the foot of the Himalayas, underlying the 
immense mass of gravel deposit that forms the northern flank of 
Dun valley. The tropical rainfall of nearly a himdred inches in 
the year, which infiltrates through the gravel extending over 
perhaps 40 square miles, oozes out here in a series of deep bat 
narrow ravines, giving cise to a number of streams, which uniting 
into a few main channels pour into the Suswa, a river which is all 
but dry above the swamp, Where two or more of such streams 
meet, the bed widens to some extent, and the increased sluggish- 
ness of the current causes a deposit of earthy matter to be formed 
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which has given rise to low islands only a few inches above the 
level of the water even during the driest season. 

In their upper portions the ravines are deep and narrow, 
alternating with equally narrow spurs cut out of the original 
gravel deposite, On the tops of these spurs and even some 
distance down their sides, there is sél with almost all its usnal 
companions. Consequently, fo one stitioued but a few yards from 
the edge of the forvst on the flat fields or grass-hinds that sarround 
it, it has allthe appearance of a typical sAl forest. Dut as one 
draws nearer one sees through the straight trunks of the s4l the 
deey-green foliage of the Ban oak (Quercus incana), this trea 
finding in the cold clayey soil and moist damp shade of the 
narrow ravines factors of locality somewhat similar to those pre- 
vailing in its proper habitat, which is a zone between 9,000 and 
8.000 feet in the hills, As if to keep company with the onk, 
twe climbers charaeteristic of the above zone, viz., the ivy (Heleva 
Helix) and Ficus scundens also occur, very often clothing its 
grey trunks with their evergreen verdure. Lower down in tho 
ravines are found quitea number of most interesting species which 
only ogenr in marshy localities or at higher clevati the chief 
among these being Coceudue lauvifolius, Aevany i 
Olen “ylandubifarn, Cyclostemon assemicits, Phebe tanceotrtay 
Mackilus odovatiasima, Machine Gamble, Litea lanuginos, 
Celtis australia, Toddutia aculeata snd Glyconin pentepoalia y 
while in the heds and slong the edges of the streams, as also in 
the low islands, prevail Bischosia jarunicn, Cudranie javanensiy 
Sutin tetvasperme, Aceroblongum, Glochidion tanceolarium, Fieus 
glaberrima, Citrus medier, Klaagaits hatifolin, Tracheloaper= 
mum fragrans, Calidearpn macrophylla, ete, interrupted only 
by canebrakes of Calenius tennis where the enrrent is percontille, 
or hy hanks of Typha eephantine and Typha Luemanni where 
the water is stagnant. The water-edue is lined with various kinds 
of weed, chief among them being Ferns, Sedges and Tylipar. 

The next swamp worthy of note is between the Dehra« 
Tlardwar Road and the Song river, at Nakrannda, where it gives 
rise ta a large tribatary of that er, his seems to owe its 
origin mainly to obstruction of dynimage by the Nagsidh hill. bub 
possibly there is nlso an onterop of clay-bed similar to the one at 
Mothronwala. With the exception of AMachitus odarutiasima, 
Titsen lannginos, Olen glandatifera, Acrowyelia lauvifaliny 
and Querens incu, all the other spevies inentioned above ax oceur+ 
ring in Mothronwala are also found here. But as a set-off the 
following are seen which are unknown in that swamp, e/2, Urere/= 
Lin integerrima, Marlen begoniafolia, Berchemia floribunda and 
Prema ovientulia. 

The last noteworthy awamp or pronp of swamps is that near 
Khairi. at un elevation of about 1.200 feet. In respect of grandeur 
of forest, growth this excels by far the other two swampy aren, 
On the outskirts is a dense lofty evergreen belt composed of 
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Diospyros Embryoplevis, Putvanjiva Roxburghit, Holoptelen 
integrifolia, Ficus bengalensie, Ficus glomerata, etc, with as 
dense an undergrowth of Murray exotica, Murraya Keenigii, 
Adhatoda vasica ani Glycosmia pentaphulla ; while inside the 
swamps, which are open and sunny, is the usual canebrake in 


which, however, wild plantain, Fterospermum acerifolium, Bathi~ 


nia Vahlti, and ocvasionally sil and Alstonia acholarie are in- 
extricably mixed, 


Rotation and Possibility in Selection Forests. * 
By }. Gusavow, LFS, FARMS, 
With reference to my article on the above subject in the 
March Number of the /ndiun Forester, Dr. Schlich has written 
tothe Revue des Kuua et Foréls a paper which may be translated 
as follows :— 

“Under the title ‘ Une entachrése forestiére,’ M. Broilliard 
has ymblished an article in the Hevue des Kaur et Foréts for October 
1900, In this article, M. Broilliard once again recommends the 
possibility by area in Selection forests, and attempts to show the 
inutility, or worse, of using the term rotation. On the first point 
Lam entirely in accord with M. Broifliard. My experience of 
more than forty years has shown me that whenever the possibility 
is fixed by volume, the result has heen either that— 

“.1) Conscientious and prudent Forest Officers always under- 
yalue the yield for fear of exceeding it, or . 

«(2) Those who are not too conscientious habitually exceed it. 
. '©Yn both enses the result is loss. Hence the sole way of 
ageuring a durable working-plan for Selection forests is to adopt 
a possibility by area. . 

“On the seeond point M. Broilliard appears to go too far. 
Without doubt the different annual fellings differ more or less 
in outturn, but in every case the object should be to reduce them 
all to the normal condition, so as to assure, as far as possible, a 
sustained yield. 

«Thus the fellings in open crops must be made with a light 
hand, and with « heavy one when thé crop is heavy, But this is 
not all, Supposing that we have to deal witha forest which 
yields perfectly regular annual fellings, the question will never~ 
theless always arise, ‘ Ifow much to out?” 

“Tn the first place, the laws of sylviculture must decide, and 
they prescribe; 

“(1) The cutting of all mature trees that do not show a satis- 
factory rate of growth.. 


(2) The cutting of all sickly or deformed trees that can be 
spared from the crap. 
“(8) The cutting of all youn 


trees whose r i 
preferable to their company. : ‘ Some arally 


# Vide fadéan Forester, Vol. XXVIL, No. 3, Mareh 1901, page 121, 
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“Now it may happen that a felling 7 i 
itr tag made in accord: ri 
ee Prescriptions would be ea severe that there Roald he cli ae 
inter of gece ane ao of the fellings after @ ceclaih 
» Broiliard hij i is i 
forest. of Pout-i-Monsson, has deena acme te 


oe ) : ? undesirable this is, 1 
« ta avoid the prospect of such Inconvenience, it is meceaary 


to lay down a rule that no mor F J 

cul et once. | Tike for evampiey a coppiced eee 
One sandard ou! of four, what does it ? hoo oe 
Coppice is cut at thirty vears ald the f teed Snpposing the 
In 4X 30=120 vears, and four new onlay mat ards will he all ent 
Here we have a tantly ‘a totation st te will have replaced them, 
the age of the coppice, 150 years. This oF if we include | 
passea through oe brain ot the Forest Omer mation always 
definitely conscious of it or not. aie Bop acta 

“Tn cutting one standard out of four he ie fixing the rotation ; 
that is to suy, the sumher of years allotted for one erop to be replac- 
ed by the next. {t is the same thing in selection, On the 
average, the crop is replaced hy a new crop after acertain number 
of years, which is the rotation, The length thereof is determined 
by the quantity cut at each felling. Why then this aversion to 
the term rotation ? It seems to me so harmless, 

“Ta France, foresters have declared war against the application 
of mathemati-s to Working Plans. After all, what is the 
working-plan liut an exact and systematic application of sylvi- 
culture ? No treatment can be correct if ib is not based on this 
fundamental principle. At: the same time a working-plan, if, it 
has any regard] for a sustained yield, cannot possibly attain its 
objects without the application of the elementary rules of mathe- 
matics. When foresters distrust mathematics in working-plans, 
the fault can only lie in the application, and not in the principles. 
Mathematics mast be the handmaid, rather than the mistress, 
of sylviculture.” 

“When such doctors differ who shall decide? Truly itis 
possible with Dr, Schlich to deduce, on the average, a rotation, 
but it is rotation on paper. It must also be conceded to M. 
Broilliard that for any given standard or tree of the crop the 
actual age of felling will in many or most cases’ not coincide with 


the paper rotation. 


Deodar Insect Post in Bashahr, Funjav. 
By G. G. Minyixen, LES. 
This subjecb having attracted some attention in recent 
numbers of the Jadian Forester,* it may be of interest to add a 


féw more notes tothe information that has already appeared. 
‘The insect is approximately identified as a Scolyins, a heetle 


" Vide 2adian Forester, Vol. XXV5., No. 12, and Vol, XXVIS, Nos. @ and 3, 


233 DEODAR INSECT PEST IN BAaSHARR, PUNJAB, 

well known to Forcsters, Louis Figner in his book on insects 
Siys that in 1837 they were oblized to cut down in the Boia de 
Vincennes twenty thousand feet of ork trees, aged from thirty 
to forty years, eomplotely ruined by the ravages of the Scolytus. 
Its cecurrence in Tashahr was first noticed by myself last Atignst 
in one of the forests of the semi arid tract of Kanowar, which hag 
an ananal rainfall of 22 inches, ‘The forest occupies a NvN.W, 
to NaN E, slope it an altitude from 7,400 to 8,000 feet, and 
its soil is very rich, the rock bejog a gneissoid granite, Its 
growing stock consists of thirty to thirty-five yenrs old poles, for the 
Inost part dealar, aad coutained, uutil thinned out in 1888, a large 
admixture of Pinus exectsa, At the present time the poles are 
vizorons, and there are no sickly trees to be found among them 5 
but the decayed stuinps of the’ thinning operation remain, and 
suzgested the iden that the Seolyti might’ have bred’ in them, 
The beetle colleeted turned ont, however, to be quite different, 
C.F, M. in the December Number of the /adian Forester describes 
the beetle observed by him in decaying trees as belonging to the 
genus Cerainbyx; but it has no connection with the deodar pest, 
and as far as I know only frequents rotten timber. Mr. Stebbing, 
from a specimen sent him, thinks it belongs to the tribe of 
Longicornes (Ceranbycida). But an enquiry regarding all points 
likely to throw light on the onthreak is still proceeding, and as it 
may he possible, later on. to determine with accuracy some of the 
factors mainly responsible, it wonld at this stage be mere specu- 
lation to attempt a solution. It is, however, probable that the 
partial farlure of the rains in 1898 and the abnormal light snow- 
fall of the following winters in the infested localities have had 
much to do with ity development. No traces of the pest has been 
found west of Wangtu, in Lower Bashahr, where the annual rainfall 
is 60 inches ; nor on mature trees; so the natural inference is that 
the insect does not flourish in moist and damp localities, that it 
prefers pole forest oa dry ennny slopes, and that heavy rain and 
snow might lessen its attacks or effectually eradicate it, But it 
was considered unsafe to rely upon the disposition of rainfall and 
snow for effecting a cure; s0 preventive measures were taken at 
once, ‘The infected poles were felled, and those not given to 
villagers or extracted departmentally were burnt outside the 
forest. The bark was peeled off the stumps and also burnt, and 
with a view to prevent dispersion of the Jarva and Leetles, 
trenches were dug round the patches from which diseased trees 
had been removed, but whether this was of any practical use is 
unknown, as no insects or larvae were found in them. Watchers 
were posted to report fresh cases, but though prior to the felling 
of the poles the attacks had continued to extend to individual 
poles here and there in about an acre of forest, no more were 
touched after the preventive measures were completed, The 
seraping off of the Inirk was tried, and asthe insects live and breed 
in it, their destruction ig inevituble if the work be doue thoroughly 
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and the bark burnt afterwards ; but its application is only practic- 
able when the tree enn be saved. Associated with the lnrve of 
the Scolytus [ found in large nombers a pink coloured larva, 
mach larger than the scolyti larve, which the Inspector-General 
thonght was a parasite, and this has siece heen confirmed by 
Merv Stebbing, who informs me that it belongs to the family of 
beetles called Cleridas and probaby feeds on the scolyti larva: and 
egas, If this turns ont on further observation to be correct, it 
will bean important discovery, and may account for the pest not 
Bpreading with its usnal rapidity, and to its depredations being 
restricted at present to stmmil areas aud groups. 

It is by no means certain that the ravages of the Scolyti have 
ceased, and if they should reappear in the spring and with the 
Cler dee, it would be an interesting experiment to breed some of 
the latter as enemica of the pest. ‘The Pinus excelsa is also 
attacked by a beetle regarding which 1 hope later to send a note. 


Borygreve's Formula. 


. By Gnesuws, 

Borggreves Formula for the increment per cent. of single trees 
‘ant of whole wouds, and ia practical appliculion by means 
of Pressler’a borer. ; 

I—Devevorment of THE ForMcLa. 

i. Single trees. 

Let & =: brendth of last annual ring in inches, 

» e = circumference at brenst heigut in inches. 
» © = diameter of section ,, Hf 


” 
Then last yexr’s increment per surfave of section 
sewd 
sanerxd 


wcee 4 where x roptesenta number of rings per inch diameter 
incysured from periphery of stem. 


att. 
Hence, if4 = Increment 7, (volume) 
prio: SE: 
oo? $0 
tne" 


* The yearly surface of sect ion inerement fs proportional to the yearly volume 
fmerement,  L'roof as fo'lows, Uf = form fuctor) :~ 
r 
H 


2 


1 a . 
hE Ge exh ae yng fap ay 
ae 
| 1 For L year's growth A, f, may be taken = hy /, (= af). 
+ 


2 2 

2 a fo? ; 

ntesee [| 2a" fe gear ye ae ye u(e oe 
4 


a 
(3 £.¢,,—Diameter or gurface of ection increment fs propor 


tional to volume Jocrement, 
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For a number 


of ty 
letdaae of tree, 
ar ye 


- be the diameters of the Several trees, 


a (estes 
nM an, vvronsn ens as hefore (for the several trees}, 


Since, Increment ¢ fo) single tree = > 
+ 7] 


400 


, Acttal Increment per siugle tree = 2 7. se 
ae 7 = ixin * @ 


For,p + 100 y 


2nd ¥ js proportional to sectional area. 
Hence, = 1, the increment. 


ao 


ps Wn [ae don * 
PR Delt 


Or, written shorily--- ad 
100 y — 


pe = Rorggreve's Formula for the Increment % of s 


z whole wool, 4-bemg as above, 


2 
T1—Aperication ot THE FORMULA. 

For a whole wood, 

A number of trees representing averages of the whole are 
selected, and the diameters measured (in inches) and reeorded, 
Cylinders of wood are also extracted by Pressier’s borer, and the 
number of rings are counted in one jnch of diameter, measured 
from the outside, not including hark. It is most convenient to 
keep the cylinders and count the rings subsequently, recording 
the corresponding Jiameter. 

‘The calculation is then made as follows, the first two columns 
representing the data :— 

a a a SE Sg 


Diameter of stem No. of rings per ae 4d 
Cem.) om, diatneter., #2, 7 
4) 13 1,681 12°62 
24 18 176 533 
30 8 900 15-00 


‘Then Ducrement % = 


In practice, 1 fairly large number of meusurements are neces- 
sary in order to ensure greater accuracy. 
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The Forests of Arralkan, Burma.” 
By E. P. Srappine, L28,, PES. 


Dr. Schlich’s report established in 1870 the following facts :— 

Ist,—That the quantity of ironwood 

+ Veneer (apes timber of all sizes in the Arrakan forests 
Foresta in 1870, compared Was very great, 

with those that have = nee 2nd.— That the present rate of con- 

cropped eet faveus ee sumption was very low indeed when 

pa BD ae ae compared with the yield he estimated the 

forests could produce. 

8rd.—That the character of the timber generally was against 
any large trade being done in it. Beyond Jocal purposes there 
‘was no demand for it, and what export trade there was, had entirely 
died out. ; 

4ih.—That there was ne demand for other classes of 
timber. 

In the face of these facts the Local Government, in their 
resolution on the report, held that no.case had been made out for 
the reservation of the Arrakan forests. I have already promised 
to show how since this conclusion was arrived at conditions have 
materially changed, and that what was doubtless a correct decision 
jn 1870, is perhaps not applicable to the altered state of affairs 
in 1900. 

Tn a letter No. 200F., dated 14th Mareh 1871, from the 
Government of India, Publie Works Department, to the Chief 
Commissioner of lritish Burma, the Governor-General’s conclu- 
sions for not conserving these forests are given, and in it the 
management to be instituted is decided upon. I will take these 
conclusions separately and endeavour to show how time and pro- 
gress have, to some extent, subverted them. 

The Government of India commence by saying that it does 
not appear from Dr. Schlieh’s report that 
there is any certain prospeat of increase 
in the present rate of local consumption 
of ironwood, although there ia plenty of it, nor was it probable 
that the export trade, which had entirely died out, would revive. 
The character of the timher, no doubt, militated against its real 
neefulness, it being hard to work, and it apparently did not find 
favour with Railway Companies for sleepers. The question now 
before us is, therefore, how far are these reasons applicable 
to the altered conditions of the present day ? _The wood ia 
still aa hard as it was in the days of yore, and it is probably 
atill as abundant, but conditions have changed. The Assam- 
Bengal Railway bas appeared on the scene, and this Railway's 
track is chiefly laid with Pega Pyinkado sleepers brought 
from Rangoon, These sleepers are janded at Chittagong at 


1, The entting and ex. 
port of Pyinkado. 


* Hog in Febraary Number, 1001. 
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Rs.2-4-6 per sleeper, this rate ir i i i 

on unloading, Gainiae for pare tear porn ye a 
present requires about 12,000 sleepers per annum, and will take 1 
good many thousand in the years to come. My reason for stating 
that this number will he linge is thatthe line, which is still 
under construction. or poitions of it, is only now being metalled 
A SEAL ea down about nine years ngo or 80, having spent 
abiarn? red us ina mud bed instead of in a metalled trick, are 

Y Showing signs of wear and deterioration, and will require 
replacing, It should be | ossitie to provide this snpply from the 
Pyinkado forests of Arrakin, and this alone would, I think, justify a 
re-inspection of these forests and a reconsideration of the judgment 
prssed on them in 187). I lave already stated that sueh an 
import has commenced, 60 tons of Pyinksdo sleepers having been 
broaght in in 1898-99, In addition, beams, posts and planks of 
ee are exported, as a reference to Appendix B. will 
show. 

Tt would appear that. the demand for ironwood in the market 
is on the inerease, The following remarks on this timber are 
extracted from the Agrieulinedd Ledyer (1899 No. Vjr— 

Tn Burma and Bengal Pyinkido has heen largely employed 
for making railway sleepers and telegraph posts. Between 1465 
and $868 inclusive, 70,877 sleepers were obtained hy the East 
Indian Nailway Company from Arrakan. The Barma State 
Nailway was laid with sleepers of thie wood in 1877, the majority 
of the sleepers were still good in 1894. In 1876-77 Major Seaton 
reported that 16,000 «lepers from Arrakan sold in Caleutta at 
Its. Seach, while in (884-85, 17,630 were sold there at its.2-1-0 each 
(compure with Rs.2-4-0 paid by the Assamn~Bengal Railway at 
Chittagong for Pegu sleepers}, The cost of cutting and freivht 
was said to have amounted to [2 annas per sleeper, (In addition, 
we have the 6u tons of sleepers iniported into Chittagong in 
189-1990.) 

In 1885-86, 81,499 slecpers were removed from Burma by 
Government “Agenes, of whieh 75.000 went to Madras and the 
remainder to Cafeutta, ‘The profit which aceraed from the works 
in the Pegu Circle amounted to 36 per cent. A certain amounts 
of scantling is also tuned out of the mills in Pegn for hnilding 
purposes and railway keys, Trees of 3 to 4 feet. girth are used 
ag honse-posts and Sridge-piles, Mor these purposes it is said Lo be 
unequilled owing to its durability, 

It has been found to be a most suitable wood for street pire 
ing, and one mill in Pegu is supplying planks 9 feet by 3 inches 
for paving blocks for England. 

With a view to making its qualities in this respect more 
widely known, under orders from the Inspector-General of Forests 
some good samples of ready-eut paving blocks of Pegu Pyinkado 
have heen sent this year (1900) to Paris to he exhibited at the 


Paris Exhibition. 


THE FORESTS OF ARRAKAN, RURMA, 237 


Tn South Tenasserim and Pyemnama the Burmans make houses 
and bridge-posts and oil presses from the wood, also harrow teeth 
and yokes for buffaloes. 

ae During the last. few years a new interest has attached to the 
Pyinkado timber tride in consequence of the refuse of the slecper 
works in Burma having been fonnd to he astringent and useful 
for leather manufacture. : 

At the time Di. Schlich wrote lis report no other wood save 

Pont ii Pyinkado had any export valne, and there- 
part of Taare ian fore the subject of these woods waa not 
Pyinkade. touched upon by the Crovernment of India 

; in their letter above-quoted. Conditions 
have changed since then, and at the present time a larger demand 
has arisen for the wood of the jarool, khoira, garjan and, toa 
lesser extent, of other trees. { have already shown that boats 
(ugouts), beams, planks, seantlings, &ec., ofthese woods are exported 
to Chittagong, Ravisal, Chandpur, Narainganj, and other places in 
Eastern Bengal. 

‘The amendments to the rules of 1865, as proposed by Dr. 

fi ha tc Schlich, were Agreed to by the Govern- 
5B and the methot of Ment of India, and especially so with 
vorking them as rerardy reference to the Toungya cultivation and 
Toungya cutliyation and to conilagrations, North of the Kolan- 
SSomilaEn ion dyne the enforcements of these rules can- 
not apparently be carried out, this fact being evidenced by the 
trumereus clearings and areas covered with a small scrub jungle 
(both the result of the Toungya cultivation) everywhere apparent, 
and by the numbcr of fires seen burping over the hills at night. 
An inspection of the large Pyinkado forests to the south would not 
improbably show « very similar state of affairs, since without the 
nae careful supervision it is impossible to stop this sort of 
destruction. 

Whilst agrering that any system of forest conservancy in- 

- volving a large outlay was not advisable, 
sigsea ss foot om and Uist the forests should romain! at 

re 1 supervision oO! he: CLVE 
amended Relea, i thovitien, a Wik aavead by the Govern- 
ment of India in 1870 that a Ranger shonld be appointed, under 
the control of the Deputy Commissioner, for the southern forests 
to see that the nies were put into force and obeyed. Dr. Benhen 
had proposed a stiff of one senior eapable officer with three clerksand 
fifteen subordinates to help him. Isis hardly probahle, therefore, that 
this one mau could alone have ever made much headway in ees 
conservancy, and, if he is still entertained, it is Water aii is ae 
present day he is doing more harm than good to the oo ul . 
his charge. The export of Pyinkado from these ia whic Be 3 
apparently restar ted, would, at any rate, seem to demand an om ae : 
It is doubted whether a Ranger would ever be require of, ie 
forests in the north of Artakan. Ib is from these very forests, 
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however, that the culting of trees other than Pyinkado is now 
taking place, and bids fair to increase largely and develope into 
a fair a eee fon oe requires careful watching: and it 
ig probable that the forests will easil : 

expended on the supervision. ea anim e ie 

From the above arguments, it will be gathered that since the 

Ganimany ob tendons hae CPLMONS formed on these forests in 1870 
considering it advisable to Were arrived at, a great change has 
ren ore ithe decision ae taken place in their Position from a 
don of Le Artakan Forests. commercial point of view. From being 

isolated and considered useless as reserves, 
they have now acquired a commercial value, and the extent of this 
value demands an enquiry. : ; 

A Railway has appeared in the vicinity, a Railway whose 
track is laid principally with Pyinkado sleepers, the sleepers at 
present in use being imported from the Pegu forests in Burma, 
Tt is not improbable that the Pyinkado forests of Arrakan will 
soon attract the attention of the contractors who are already at 
work in the north, and they will at once snap at the chance the 
present arrangements would give them of competing with the 
Pegu_ sleeper trade on such, to them, favourable terms. That a 
start has been made in this direction is proved by the import into 
Chittagong of GO tons of Pyinkado sleepers from Akyab. Benms, 
planks and posts of this wood are also being exported from Akyab. 
Before this export is allowed toexpand any further, an inspection 
should be made by a competent authority, and ifmy surmises 
prove to be correct, it will be necessary to introduce a proper 
system for the management. of the forests, and to exercise a good 
supervision over al! contractors working in them, Dr. Sehlich’s 
report shows that there was a large surplus stock of wood in the 
forests in 1870, During the 30 years that have passed since then. 
this stoek will have increased, and it is probable that a very hand- 
gome profit may be obtained from workiug the forests, whilst at 
the same time the growing stock in the woods themselves is bei ‘ 
improved. Secondly, a brisk demand for jarool khoira nijan, 
and other woods has developed, and the northern forests of ‘An ‘kan 
oe Peng ee to supply it. Asa result the soos af 
suffering, whilst at the i i i i 
a yale ae ue seine time Government is not getting its 

Thirdly, the Toungya cultivator 
pe mie ee eit what coe aie rocky tes cel 

nown to the forester. Fires als 
the forest-clad hills in the ee eae Hae Rapis 
ticis wake ser months, leaving ruin in 

My object in writing this note has been to redirect attention 

Conclusion. to these Arrakan forests with a view, it is 


; Ae true, to their bei rked— 
in a justifiable and profitable manner. Ty oa nada, Conoeees 
* ey 


save, perhaps, to those pecuniarily interested—the destruction of 
ofa 
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fine virgin forest, a forest that has grown up and occupied its 
present site during untold ages, must appear a melancholy proceed- 
ing, and to none more so than to the forester whose husiness it 
is not to clear forests off the face of the earth but to carefully tend, 
beautify and preserve them. 

Tt is hoped that these Arrakan forests will be saved from 
the fate which would seem only too surely to threaten them, 
a fate which sooner or later befalls all forests left unprotect- 
ed to the tender mercies of the lumber man and his me- 
thods. 
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Be 


HIL-OFFICIAL PAPERS AND INTELLIGENCE, 


The Best Season for cutting Bamboos, 
In para, 2ot the Proceedings (Vorost } No. #55, dated 24th J 
1898, of the Madris Revenue Board, the Conservator was Peqiicsted 


to arrange for a series of experiments with regard to the effeet of 
cutting bamboos ut different sensons, 


The Collectors of the marginally noted districts were asked 


Nitgivia, in July 188, to instruct their District 
Narth Coimbature. Forest Officers to carry out such experi- 
South Coimbati re, ments and report the results, Their 
South Malabar. 


replies are noted helow :—- 

Nilgivis, 30:2 June 1899.—Bamboos were cnt in all the 
Ranges, except Ootacamund, a few days before and after new 
moon and fall tioon, and kept separate from each other. Some 
were smoked, and others were suaked; with the result that, if 
ent in dark tights and immediately soaked or smoked, the 
bamboos are not attacked by the horers. The period the bamboos 
were smoked or soaked was two months. From the experiments 


conducted in the different ranges, it is noticed that the bambsos 
feed during dark nights have not no Attneked to snch an 


extent. ns those felled during bright, nights. It has been observed 
that soaked hanchoos fared much better than those that were not 
soaked, though they were in two cases found attacked, which may 
probably be due to the fact that immersion was not quite com- 
plete. “As soon as the bamboog are cut, they should be fully 
immersed in water for some time, or praperly smoked in a shed, 
as otherwise they are liable to be easily attacked by insects. As 
soon as the bamboo is cut, the mother beetle lays her eges in it 
when the flow of sap in the bamboo is not «abundant, and the 
result is the formation of larveo, which in their turn become trans- 
formed into pups; and the young beetle therefrom cuts its way 
out, with the resnlt that the bamboo is reduced to Jit@le more 
than powder. So the best method is to souk the bamhoos fg soon 
ag they are cut, which uot only prevents the deposition of eggs, 
put also renders the bamboo unsuitable for the sustenance of the 
young larva. Smoking Has also a good influence over the 
bamboos; but those merely stacked on the ground have suffered 
considerably, particularly those that were felled during the bright 
miebts. j: O,—A series of experi- 
yor fl atore, ZAth August 1899, ; OX} 
ee in SR ee eo em ee SE 
week of the month one alien enceiae oan and. 2) green 
kinds + (1) cry solid as es He ae “side Naked: 
hollow bambos nein odes oe boiees See heluor Gan 
Dry bamboos appear to wi sta’ thes ae ea arieake ta-cekia 
Ye n every case the ravages of insects app gn 
tea sa boos on the inside of a bundle, ie, when not exposed 
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tothe light. The result of the experiment has been that the moon 
has no effect on the bamboos ; and that bamhoos exposed to light 
and air are less liable thin those that are not so exposed. Com- 
parative results of the experiments conducted were separately 
recorded in statements recived with the letter. 

South Coimbatore, 18th February 1899 and 1st November 
1899,-A series of experiments were made on two occasions at 
Mount Stuart; one from the 2nd Angust to Ist September 1898, 
and the other from 10th March to 12th April 1899. 

On each occasion ten large bamboos (Bambusa arundinacer) 
and ten small (Dendrocwlamus strictua) were cut daily. Each 
bundle of ten was labelled, and the bundles were all laid ont in a@ 
yow, Those cut on the first occasion were examined one by one on 
end February 1899, with the result that the influence of the 
moon has not much to do with the presence or absence of the 
horer. 
On the second occasion half the length of each bundle was 
covered with mats, and the other half was left uncovered, This 
order to try the effect of shade also $ the hamboos 
were examined in the beginning of October. This has Ree 
bamboos attacked by borers in the covered portion are ou Hs : 

: aneked by them 1n the uncovered portion 5 
the number of those att y h Tpuch 7 the sus 
that is to say, that borers do not attack them 80 


as in the shade. : 
The following 18 ihe 


was done in 


comparative statement on both ocea- 


\ Percentage 

Percentave | attacked by 
attacked hy |yorera on the 
borers on the second ocea- 
frst aceasion.)| gion, 


Brine oe 2 te bes 6083. 34.33 
Dendrocalamus 89.47 4166 


It will be seen that: there is i 
q only a slight difference j 
Sua ren pis ay ae the second occasion Pherae ae 
ae er aBe Je 16203 Mawibe thereby that bamboos cut in 
on i Muh A ian ‘o be attacked by borers than those 
eee Routt es ‘th October 1899.—A sevies of experiment 
avi el Vian days mans 198 to 7th April 1899, at full thon 
. each occasi ) 

bamboos was soaked in mud and ereeealt Sei eh rents 
each was simply stacked, eens 
two occasions similarly, 


wenty-fi 

eee of ten each were also tried pe 

soaking nor felling at an jw lis ate aan aeons ace 

ey a Ri a r stage o a 

marked effect in preserving the bamboos fon Pence ca 
era, 
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There appears, however, to be some virtue in the bamboos felled 
during January. February and March, which are not attacked by 
borers, Stacked bunhoos have invariably been attacked except 
those felled during this period. 

The above is only a shortened form of the district reports, and 
cannot be called a précis of them. Any attempt to do it will only 
alter the subject matter, As far as it can be seen, the opinions of 
the District Forest Officers differ as noted below briefly :— 

South Mulubar.—Neither soaking nor felling at any par- 
ticnlar stage of the moon has any marked effeet in preserving 
the bamboos {rom the borers; but those cnt from January to 
March are less attacked than those cut at other seasons, 

Nilgivis.--Bamboos should be eut two or three days before 
or two or three days after new moon, and should thoroughly be 
soaked in water for some time; or properly smoked in a shed. 
The latter is considered to be the best. 

North Coimbatore,—The moon has no effect on the bamboos. 
Those exposed to light and air are less liable than those not so 
exposed, 

South Coimbatovre.—Bamboos left in the sun are liable to less 
attack of borers than those left in the shade, Bamboos cut in 
Angust were more liable to be attacked by borers than those cut 
in March and April 1899. 


[Communicared by Mr. A. B, Jackson, 1.¥.8., Deputy Conservator of Forests, 
Madras Presidenc y.} 


Forest Pests, * 


J.—-Teak Tree Peste. 


Aretiid Moth.—In July 1898, through the Director, Imperial 
Forest Schoo!, Dehra Dun, from the Daputy Conservator of Forests, 
Kurseong Division, were received, in the Indian Museum, speci« 
mens of a moth said to be doing considerable damage to teak 
trees in the Ramonpokri plantation. . 

The Deputy Conservator of Forests wrate :— 

“he caterpillars first appeared in August last, and by Octo- 
ber they had completely stripped all the trees of their leaves, and 
again in January last they destroyed the young leaves. ” 

The insect is an Arctiid moth, but the specimens sent had 
been so badly rubbed and broken that it is quite imporsible to 
identify the species; they, however, appeared to be a new teak 
pest, and differed widely from the two known species previously 
recorded in the pages of these notes, 

2. Hybloea puera, Cram.—In June 1898 some moths were 
forwarded ty the Museum by Mr. T. T. Bourdillion, Conservator of 
Forests, Quilon, ag doing immense damage fo teak plantations of 
Southern India. 


* Indian Muséum Notes, Vol, V., No.1. Office of the Superintendent of 
Government Printing, India, 1900, Price ons rupes. 
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The specimens were identified with Hybla pera, Cram., a 
common teak pest in India. 


The following is an extract taken from a report furnished 
by the Forest Ranger :— 

“The attacks generally begin in April, when the teak trea 
has put on its new foliaye, and they last for about six weeks, 
when the caterpillars bein to disappear, but one or two may 
always be found on the teak if search be made for them. The 
wet wenther probably prevents the moth from increasing, and 
very little is seen of it until September or October, when, ifthe 
north-east monsoon is light, its caterpillar may again attack 
the teak, the attack lasting about a month. Both very dry and 
very wet weather seem detrimental to the spread of the insect. 

“When the caterpillar begins to pupate, it suspends itself 
by threads at either end toa leaf. not necessnrily a teak leaf, 
spins a cocoon round itsclf, and folds the leaf over, so that it is 
quite snug. ‘ 

“The caterpillar will eat the leaves of some jongle plants 
as well as teak, and it has been found in the jungle. 

The caterpillar, when it has once begun feeding, never leaves 
the tree, thongh it may shift from branch to branch when its food 
js echausted in one place, Ibdoes not drop by a Unread to the 
diyhen it wishes to change its skin, and, therefore, the 
tems of the trees employed ee to 
prevent the caterpillar 17 de a ‘eS. Hole, 

3. Patiga damastearirts : in § 
Divisional ow st ee acu re received in er alid 

eimens of the larva, pups aS A 
at reac, deamtstes 8 Walk, as injurious to teak trees in 


‘ovest, of Damoh. F 
es ‘the vanece Wis previously been recorded as attacking teak 


in the Rangoon district, vide Indian Museum Notes, Vol. Ill, 


No. 2, p. 94. ; 
i The following notes have been farnished by Mr. R. 8. Hola 


groun | 
aystem of (arring the s 


arding the pest :— sc 
mnt Full aiowa caterpillar is about 7 inches long, of a greyish 
to yellowish green colour, dark above and lighter beneath. 
When young, the eatei pillar is a light yellowish green, 

“The caterpillars feed on the leaves of teak trees, devanring 
the leaf parenchyma, but leaving the vascular tissue untouched, 
and in this district the caterpillar does a great deal of damage, 
‘principally during the rains, from Jane to Octuber. Teak trees 
ona whole hill-side may frequently be seen which are absolutely 
defoliated. ‘The eaterpillar pupates on the back of the leaves it 
has been feeding on, the pupa being kept in position in a hol- 
jow of the leaf by a weft strung across it, 1 have watched the 
caterpillars making this, they swing their heads quickly from 
right to left and left to right as they attach the thread un each 
side, and draw it across to the other. ‘The pupa falls to the 
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ground with the dead leaves, bunt Ido not know where the rf 
are laid 3 I fancy somewhere on the trees, for I have fre Tans 
Seen very young caterpillars, apparently just ont of the ¢ a feed. 
ing on the leaves, J also fancy this insect must haye tae veneras 
tions in one year, for frequently the second flash of ietees put 
Sahl the end of the rains is also destroyed by the oater- 
“The trees which receive most damage are thos 
stony hill-sides, particularly if the teak there is Pearly: Bre 
Trees in moist sitnations, especially where the growth is lnxu- 
riant, seem to he liitle damaged. Whether this is due to the effect 
the locatity has on the insect and its life history, or ta the fact 
that the trees are better able to repair or withstand the damage, 
I do not know. ” 


If.—Sit Tree Pests. 


Leucoma ditphana, Moore.—In February 1898, Mr. 
J. Campbell, Deputy Conservator of Forests, Assam, Golaghat Divi+ 
sion, deepatched to the Museum two varieties of caterpillars 
which had been defoliating sil trees ona very large scale in the 
forest of Dubti. 

The insects were (@) some larvee of a Noctues moth of the 
species Leneoma diaphana, Moore; (5) small caterpillars, 
apparently the larva of a Bombycid moth, but as the specimens 
were decomposed, nothing coald be made of them. 

(2) Bombycid Moths.—-In June 1898, the same officer for- 
warded specimens of moths defoliating s&l in the forest of Dabri. 

These belonged.te the following species, but as the speci- 
mens were so mavh rubbed and damaged, the identifications are 
to a certain extert doubtful: (1) five specimens of a moth Lyman- 
tria grandis, Walk. ; (2) one specimen of Trabala vishuu, Lef. ; 
(8) one specimen of a moth Jiasy ivy sp 

In February 1898 the Director, Imperial Forest School, 
. Dehra Dan, forwarded particulars and 
specimens to the Museum of an insect 
found boring into casnarina trees in the forest of Nellore. 

The worms proved to he the larva of a mattr, probably one 
ofthe Hepialidy;, the specimens being insufficient for further 
i ification, 
caer following is an extract taken from a report furnished by 
the District Forest Officer, Nellore +— : 

% So far as 1 know, ns yet the borer is doing no great damage, 
especiully ns the trees are used for fuel and not timber. But in 
matters of this kind—and the more som plantations where only 
one species of tree is grown-~ it is well to take ee ab as ens 
stage as possible, not only with a view to provi ing & remnes iy 
against the att ack itself, but to be on one’s guard against : ie 
possible eomp)ications which may arise from the vigour of the 

trecs being interfered with.” 


Cysyarina Tree Lorer, 


V-SHIKAR AND TRAVEL. 


The Story of a Whistle. 

Among Central Indian sportsmen, Kathawari will always 
rank as the king of shooting places, the gem of al) the many 
sporting centres in the Highlands of Central India, Imagine an 
ancient mango grove, situated on the edge of a thickly wooded 
stream, just where it widene out. into a large deep pool. It ie but a 
small oasis in the midst of a vast extent of jungle, which goes to 
make up the Bhowarghar forest reserve. On the opposite side of 
the stream a sheer precipitous cliff rises straight up towards the 
heavens, crowned by the now dismantled fort of Bhowarghar, for 
many years an impregnable mountain fastness. Nigh unto the 

* eamping ground is the little forest village of Kathawari, the ruler 
of which is Jabli, the Gond, shikard ; and with him dwells none 
other than his kith and kin, all keen sportsmen and real jungle- 
men. Kathawari is. in fact, a Government forest village par excel 
tence, and Jabli aud his men exercise a despotic control over this 
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corner of the Government reserve. Upon them devolves the 
duty of patrolling the forests; it is they who see to the upkeep of 
the boundary lines, and prevent the commission of offences; und, 
above all, it is they who most suecesefully fire-protect these vast 
areas. Moreover, their jnrisdictian extends to an even greater 
extent over the wild animals of the jungle. With Jabli on one’s 
side the Kathawari forest becomes alive with game; sambher, 
cheetal, and in the old days even bison, since exterminated by foot, 
and mouth disease, come forth to meet one. A stranger, or Jabli 
against one, and al once nota living thing appears to ever stir 
through those forests. But the ' pitce de vesistance,” “the plat 
du jour” at Kathawart was invariably tiger. It has long been 
renowned as the one place in India where tiger isa certainty, 
always supposing that one visits the place at Jabli’s invitation, 
There are three trees to which the decoy young buffalo may he 
tied ; there are three well-known beats ; three trees on which one's 
“machan” may be constructed; and each stop knows his tree. No 
sooner is one tiger accounted for than a second takes his place. 
T have seen five tivers in one beat. I have shot seven tigers in one 
season off the same tree, the same beat. Not only this, but a 
“king” among Central Indian sportsmen, himself, for many years, 
Jabli’s ‘ma bay,’ could tell a tale of a severe mauling he received 
at the hands of two tigers he casnally encountered. 

Such is Kathawarl, and it was witha light heart, already 
placing a tiger te my acconnt, that Lrode up to my tents on the 
morning of the bith February 1893, Jabli and his retinue had 
already gone on to prepare the way, to tie np the three young 
buffaloes and to Jo the very necessary pujas. I was not surprised, 
therefore, on arrival, to hear that a tiger had killed during the 
night, and that the beaters would soon be collected together, 
and that the aiuechaw bad been tied up to the same oli tree. 
I at once started ous with Jabli to prospect. The kill had 
been dragged into the wood, and a very cursory track round the 
area only confirmed our conviction that the tiger was lying up, as 
anticipated. / 

By this time the beaters had collected together and everything 
was ready for O6usiness, 2 soon found myself seated on my 
‘machan,’ the stops were duly posted, and ere, long the joyfu 
sound of the beaters came. rolling towards me The _tom-tont, 
the ubiquitous kerosine-tin, that deafening din which never 
fails to send the blood coursing through one’s veins, raising: 
one to the seventh heaven of delightful excitement Tt is one of 
those things that one feels, but cannot explain ; it is bred in the 
bone and can never be acquired. (ne often hears the uninitiated 
exclaim ; “ What pleasure can there be in sitting on a tree and 
having an animal driven up to one, to then loose off one’s gun at 
him ? Where can the excitement come in?” And, theoretically, 
this argument. is irrefutable, Hut as soon ar a kill” is reported, 
and all arrangements for circumventing the tiger have to he made; 
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bov 
Pei wat the first shout of the beater is heard, a blissful 
bereecah e feeling of excitement takes possession of one, and all 
° ieee subject nas scattered ta the winds of heaven 
: itement, indeed ? Can you not fee) i 1 
sorry for you. | pity you from th Drie ke ok 
1 e bottom of my b % 

tee gnley one of the passions that go to Tasco tie ow rth 
ne iB en isthe same feeling which sways all true vase 
in Ps e onan as ae asa dreamy valse is played. Or, 
5 @ ipu ic i ; ‘ 
SAM shaban cae ise which drove the sporting parson 


“The village bells chime, there’s a 
we bel q weddi i 
And the iucats to the Chureh do repair, pose 
he altar side by side stand i is bri 
‘Aml the parson urtles the foul ee haa oe 
Says he, for your welfare I'll pray, 
But regret | no longer can stay. 
Now you're safely made one 
T must quickly be gone 
For I must go a-hunting to-day.'* 


; But whilst we have been musing the beat has been approach- 
ing, the noise grows louder and louder, and one’s excitement has 
been increasing to fever-heat, so that the whole body is ina quiver. 
Suddenly, however, the tiger js seen to be advancing stealthily, 
majestically, through the intervening strip of jungle. Walking 
along slowly, every few steps stopping to jook back in the direction 
of the beaters. All one’s mental excitement, one’s fears as to the 
issue of the contest have now disappeared, and all one’s attention 
je concentrated on the tiger, And, after what appears a multitude 
of ages, the tiger steps forth, and it is a case ot now or never. | On 
this particular occasion the tiger had come out a bit to my right, 
some 30 or 40 yards away, & lovely shot, but instead of stanaing, 
or continuing his slow walk, the tiger, at the critical moment, 
took it into his head to increase his pace, so that the shot had 
to be a hurried one, However, the tiger fell over, put before one 
could say “knife,” he was,up again and off at a cantes, Ac- 
tion and reaction, sa we are told, are equal and opposite, and the 
momentary dejection which followed the excitement just previous~ 
ly experienced, was painful to a degree. 

It was, however, only momentary, for soon the beaters came 
alongside, and the shikuris, and my blood was up again. Revenge 
is sweet, and there was no thought Jeft but for the blood of that 
tiger: and blood there was plenty about. So before long we 
were all tracking merrily along, hoping against hope that we should 
come on to the tiger at any moment. The tiger had taken 
a line over the hills. ‘There was a dense erop of high grass, but 
otherwise very few trees, just a few scatiered Boswellias and little 
else, And so we tracked along mile after mile, once or twice there 
was a “hurrush” anda glimpse was caught of the tiger disappear- 
ing over the erest of the opposite slope; but never a shot could be 
fired. After going along in this way for some three or four miles 
we found that the tiger had entered a deep, shady ravine, holding 
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water, forming a sort of wi 

i g ell at thi : 

bills perp tairly aise - this spot. Tt was very narrow, th 

a : p on all sides of it, and th i re 
portion of the ravine,.in which wate , andthe thickly covered 
hundred yards in length, ‘There st was to be found, was unly a few 
had taken refuge in this haven ag no doubt then that the tiger 
I should go and sit up at the i and Jabli ut once suggested that 
the tiger out, Accompanied. ees ond, wtilst: hie! would. beat 

. Shikariand a beater, [ accordin ip i eae oF eng AR aseekint 
up wy, position on the bank: gly made a long detour, and soon Pook 
bush on the edge of sieve she dinca amine eae behind 
EC the tannch ce 8 asec where the bank was fairly hi n 
ties “ Te su. ely ensconced at the t set 

cee little way behind me, Then th beat bey ee biggest 

F was not long befor ‘ Sea ; 
plisiinont of ay ee I saw that the time for the acco: 
the trap set for him. Hew ee The tiger was walking tate 

were my thoughts as the Ge shod beat omy meyeys. These 
me, looking very sorry for Rineelé Ves so AS dram 
himself along with difficulty. There i seme to ibe, dragging 
the middle of the stream, looking ake ane at : Gen at " 
bent c r irection of the 

cre merely prolonging the agony. Just at that moment a 
shrill, suppressed whistle broke out behind me, the tig i 
head in my direction, a second whistle, and away went las a 
He round the corner and out of sight. It takes many rainutes 
oO relate, but it all passed in the flash of a moment, "Yhere was 
no time for a shot. I stood mute, dumb-founded; for a moment r 
was speechless with vexation and disappointment ; then the flood~ 
gates of heaven were flung wide open, and a mighty torrent of 
Choicest invectives descended upon the head of that poor grovelling 
worm and his relatives unto the third and fourth generation. 
Fiat justitia, ruat celum is the motto of my up-bringing Justice 
was done, anil the heavens thundered forth. “Saheb, [th sagh yan 
wae the dere . ’ ought you 

ad not seen it,” was all the miscreant could utter. 

. Aud now the beaters came up; they had not seen a sign of the 
tiger. “The shades of night were fast descending 5 nothing more 
could be dene. And as we wended our weary way home, gad 
at heart, broken in spirit, dejected, fall of disappoiuliment, 
bursting with an unquenchable fire of anger, ever and anon a 
mighty oath would rend the air. Then, and for many weeks 
after, terrible were the curses that were hurled at the head of that 
whistling mass of iniquity. ; 

“In Ey anger, and Meas lel 
He solemnly eursed that rascalty thief ! 


‘He cursed him at poard, cursed him in bad ; 

From the sole of his foot to the crown of hia head ; 

He cursed him in sleeping, that every night 

He should drcam of the devil, and wake in s fright ; 

He cursed him in eating, he cursed hin in drink te 7 
He cursed him in coughing, in sneezing, in winking j 

He cursed him in sitting, in standing, in lying; 

He euraed him in walking, in riding, in ying, 

He cursed him in living, he cursed him in dying t— 

Never was heard auch o terrible curse t" 
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Next day a careful search was made, and again the day 
after; but nothing was evermore seen or heard of that tiger. It is 
presumed that he probably entered some fissure in the rocks, and 
there died a useless, worthless death—Requiescat in pace. 


AMALTAS. 


Mahseor Fishing. 


With the object of acquiring knowledge as to the most 
favourable hours at which to catch mahseer, I have kept a record 
during the past year of the fish I have killed at different times 
of day. If some of your other readers will do the same, and will 
ask you to publish the results, we shall in time have some definite 
information on the’ subject. 

My fishing was all done during February and November in 
the big rivers of Upper India, and almost all of it was by casting 
from the bank, the rest, less than 5 per cent., having been by 
trolling from a boat, In all, I was on the water sixteen days, 
or parts of days, and was actually fishing for a period of 80 hours. 
The biggest fish caught was 20]bs. in weight, and the smallest was 
llb, The following table shews the results :— 


s 


Hours spent NUMBER AND WEIGHT OF 
FISHING, FISH KILLED, 
Time of day, 
Blank Success. Average 
‘dav ful Number, | Weight. [weight of fish 
ys days. per hour. 
Before 10 a.M. 0. u ‘a a aby 24 Vos. 
10 a.M.to SP... at 205 26 197 68 oy 
After 3 PWM. Ga BE 22h h 81 36 
Total Be 203 594 rn “eo 


It is generally held among fishermen in India that the mid- 
die of the day is the worst time to fish, but these figures tend to 
shew that this is not the case. 

-Twould add that I fish with an 18° salmon rod and fine 
tackle, all of my fish having been killed on single salmon-gut, and 
most of them on ‘fine” trout line. Of the 294 Ibs., 39]bs. were 
killed with a fly spoon, cast overhead ; 227Ibs. with an “ ordinary” 
Spoo a 281s. nate a phantom. I ased no dead or live bait, 

ecause if was not procurable, and no “hogeed” spo bi 
I do not believe in them, save in slack water Peter tare 
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VI.-EX TRACTS, NOTES AND QUERIES- 


Forestry inthe Andamans. 


A very interesting ceremony took place on January 21st in 
the public inauguration of the first steam tramway inthe Anda- 
mans. The line is to run from Kadakachang on Brigade Creek at 
the north end of Port Blair harbour, seven miles north, until it 
reaches Shoal Bay, the first creek on the coast north of Port Blair. 
The object of the steam tramway is to convey Forest Department 
timber, which is now cut around Shoal Bay Creek, to Port Blair, 
whore the finer “ padouk” logs are cut into squares, and shipped 
to the London market, and the timber unfit for exportation is 
sawn up and devoted to the needs of the settlement. The day 
was a local holiday, and yarious launches conveyed the officials of 

- the settlement to Kadukachang, from whence they proceeded on 
trolleys along the first two miles of the steam tram line to Wim- 
berleyganj, where a building had been erected for the reception of 
the officials. The building had been tastefully decorated with 
flags und palms, and presentcd a most gay. and picturesque appear- 
ance. The day was a delightful one, fine and cool, although the 
night before one of the sudden storms, to which residents in Port 
Blair are accustomed at all times of the year, had broken with its 
usual force, and it must have required the hardest work on the 
part of Forest Department officials to have prevented the decora- 
tions from being spoilt, and the whole place from being turned 
into a morass. The convict band was in attendance, and Port Blair 
was altogether en féie, At 11 a. M. the Chief Commissioner, 
Colonel Temple, drove up, and entered the marquee and ascended. 
the platform. Mr. R. L. Heinig, the Deputy Conservator of 
Forests, then read an address, which had been tastefully printed 
on pink silk, thanking Colonel Temple for kindly consenting to 
open the steam tram line, and giving a history of the tramway 
operations in Port Blair during the last ten years, and explaining 
the-present extension. At the close of his remarks the address 
was presented to Colonel Temple in a handsome silver casket 
designed in the shape of a log of padouk. Colonel Temple replied 
as follows: — 

“Mr. HEINIG AND GENTLEMEN,—-Four years ago I had the 
pleasure of meeting and addressing you on the occasion of the open- 
ing of the Chatham Saw Mills, which marked a distinct advance 
in the progress of the Andaman Forest Department, and I need 
hardly tell you that itis with still greater pleasure that I meet 
you all here to-day to mark yet another advance in a department 
which is of such vital importance to the welfare of the Settlement. 
And I take this opportunity of repeating here what I had said on 
the former occasion at Chatham Island,—that it is to the Forggt 


Department we chiefly look for making the Settlement eventually 
entirely self-supporting. Every step forward, therefore, to that 
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end is a matter of congratulation to all concerned with the local 
administration. The establishment of the Chatham Saw Mills 
effect a permanent saving in labour in converting the timber ex- 
tracted from the local forests, and enabled us to send to the London 
market their exceptionally fine products with a greatly increased 
measure of profit and success, The establishment of the Wimber- 
leyganj Steam Tramway will effect a permanent saving in labour 
in extracting forest produce, and will, therefore, achieve a further 
advance in the same direction. I need hardly remind many of 
those Iam addressing to-day that all labour-saving apparatus is 
of importance here, Our labour supply is strictly limited, and 
there is so very much to do with it—so very many unavoidable 
things which must be done—so many which we have no choice 
but to do—that if we would achieve an advance in any direction of 
convenience or utility one can think of, we can only achieve it by 
devising or adopting some means of saving labour, Mr. Heinig has 
told you that I have all along fostered the particular scheme we 
inaugurate to-day. This is the reason for my action. 

“In furtherance of the views I have to-day expressed, I 
would like to impress upon all the officials of the Settlement the 
urgent necessity here for devising labour-saving apparatus or 
schemes.- I hardly know of any better service that any of you can 
perform beyond your fixed duties to the Government you serve, 
than in putting forward and pushing through to a successful 
conclusion a. workable scheme for saving labour. I say a workable 
scheme advisedly, for I need hardly point ont that nothing is 
easier to propose and in the end more unprofitable than an 

_ unworkable scheme. But if my remarks to-day result in firing 
the clearer heads among you to make proposals for saving 
labour that can be put into practice, this meeting will, on that 
account alone, not have been held in vain. ° 

“We have just heard a short history of the tramway opera- 
tions in Port Blair during the last ten years. Between 1890 and 
1894 we purchased seven miles of line, which have been set up 
in three different localities in succession as the need arose, and 
now we are about to set up seven miles more, with this difference, 
that the first-seven miles were worked by men and cattle, whereas 
these are to be worked by a locomotive. Now, Ihave been 
personally over all the lines that have been made, and can testify 
to the difficulties that have had to be overcome—difficulties that 
in the present instance have been enhanced by the necessity for 
providing éasy gradients and curves and a good road for the 
locomotive. Some of you may remember that in my address on 
Chatham Island IT congratulated. the officials here on their self- 
reliance, their capacity for overcoming difficulties without assis- 
tance from outside, their power of adapting themselves to what- 
ever work might be placed: before them. The making of these 
tramways is, [am glad ‘to say, another instance in point. As so 
many of us well know, it is no easy matter to align a road of any 
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sort—let alone a rail-road—through a jungle so dense as that of 
the Andamans, and yet, without asking for any assistance from 
experts whatever, it has in every case been done well enough for 
our practical needs. In congratulating Mr. Heinig, Mr. Buchanan, 
and Mr. Anderson on their share in these constructions, 1 have 
great pleasure in expressing my pride that this remote Penal 
Settlement should be so self-contained—that when the need 
arises, or the Government of India desires, I am able to say that 
thé work required shall be done, knowing that with the help of 
those around me, there is no need to demand designs or plans of 
instructions, because between us the work will be carried through, 
whatever it may be—a huge building, a tunnel into the sea, a 
church, a tall chimney, a large reservoir for water, a railway, or a 
bridge. 

“ But, gentlemen, we must not stay our hands in order to 
find time to think back upon past achievements. A place like 
Port Blair cannot stand still, and we must be always doing. The 
Forest Officers here know well enough that the short line of steam 
tramway we are inaugurating to-day is but the mere beginning of 
one that will in due course have to be many times longer. And 
so it is with everything that we have to do. We must goon. As 
most of my hearers know, the demands of the Government of 
India during the last decade upon our ingenuity, our capacities, 
our power of work, have been very great, but in the decade to 
come they will be greater still. There is going to be no rest, and 
Task youall to meet the demands that are coming as you have 
met those in the past. What may be called the second generation 
of those who have had the making of the Penal Settlement is fast 
passing away, and before long the whole will have left us. It has 
fallen to that generation to raise the Settlement out of its first 
beginnings, to bring about the great penal system that has been 
left. to you to carry on, to construct the many works of which you 
have the benefit. And in speaking to the rising generation, 
before which are many years of service here, I would ask them to 
take stock of the houses they live in, the éonveniences at their 
doors, the roads they travel over, the fields they travel through, 
the minutely regulated penal system they administer, and then 
think of what the old generations have done for them, and how 
well they served the Government that sent them here, with 
appliances far more meagre than now exist, and material and 
physical difficulties far greater. If you, younger officials, will 
ponder these things and profit by them, there can be no doubt 
that coming from the same race and made of the same stuff, you, 
too, will so bear yourselves in your time that it. may be said of 
you, as it can be said of those now passing from us, that in these 
islands they have changed the face of the earth. 5 

“ And now, gentlemen, I will detain you no longer than to 
express my satisfaction at hearing from’ Mr, Heinig that Mr. 
Viney has cordially given him valuable assistance, and that good 
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work towards the present undertaking has been performed by the 
Deputy Rangers, Hassan Ali and Mohan Lal.” 

The close of the Chief Commissioner's speech was greeted 
with applause, and Mr. Man, Deputy Superintendent, called for 
three cheers for Colonel Temple, which were heartily given. After 
the locomotive had been inspected, all present adjourned to the 
Forest Bungalow at. Wimberleyganj, where the whole station was 
hospitably entertained to breakfast by Colonel Temple. 

A return by trolley and launch was made about 2 P. M., after 
a most interesting day.— Pioneer. 


Development of Forestry in the Soudan. 

The Anglo-Soudanese Government has taken up the question 
of the development of the vast Soudanese forests, which may be a 
very possible source of future wealth, and an export in forestry 
from Burma has been appointed to study and report ‘on the best 
methods of introducing improvements and utilising this potential 
source of wealth. Mr. C. E, Muriel, Deputy Conservator of 
Forests in Burma, has, with the consent of the India Office, joined 
the Anglo-Soudanese Government for one year, the unexpired 
portion of his furlough. Mr. Muriel arrived in Cairo on Wednes- 
day from England, and will shortly proceed to the Soudan. 

Sir William Garstin, in his report on the Soudan, says :— 

“It is very much to be hoped that a scientific examination of 
the Soudan forests may ere long be carried out under the superin- 
tendence ofan expert. An Indian Forest Officer (from Burma 
for choice) might be deputed for this purpose. It is certain that 
much valuable information would be obtained from his report. 
Such an appointment needs no recommendation—its necessity is 
obvious, A trained Forest Officer could, moreover, render good 
service by advising the Government as to the best method of 
preserving the valuable fuel-supply which at present exists on 
the banks of both rivers.” 

Althongh it. is only a little over a twelve month since the report 
was published, the advice has been acted upon, and it is to be 
hoped that some serious attempt will be made to restrain the 
enormous waste of most valuable trees that now goeson. The 
supply, although apparently inexhaustible, must speedily diminish, 
unless the cutting and felling of the areas is carried out upon 
some regular system which will permit of the young trees growing 
up and replacing those cut down. It is, of course, inevitable at 
present that the felling should be carried out in a wasteful manner. 
Fatigue parties are landed from the boats and are required to cut 
the largest amounts of wood in the shortest possible time. The 
men have no idea of the value of the trees, and naturally select 
those which are nearest to the water and easiest cut. Should this 
practice be continued, it is certain thata few years must see a great 
diminution in the belt adjacent to the river. On the Blue Nile, 
even the valuable gum-produeing acacias are being felled for fuel. 
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+ The vast forests of the Soudan line the banks of the Upper 
Blue Nile and extend, in an easterly direction, to the Abyssinian 
frontier. Tm the Bahr-el-Ghazal Province also, particularly in the 
Bongo country, large forest tracts exist. The ebony tree (Dal- 
bergia Melanoxylon) is met with south of Karkanj, on the Blue 
Nile, and again in the vicinity of the Sobat River. This tree does 
not, in these latitudes, attain to a very large girth, nine inches 
being apparently its maximum diameter. It must, however, be 
very common in these forests, as most of the principal houses in 
Omdurman are roofed with it. The vale of the Acacia Arabica, 
from which the white and red gum is obtained, is well known 3 
while the other kinds of acacia, such as Acacia Nilotica (in Arabic, 
“Santh ”), is the chief source of the fuel supply. The bamboo is 
met with in the ranges of hills to the south of Famaka, and, 
according to some, the mahogany tree is found in the forests 
round Fazog] and in the Beni Shangul country. The means of 
transporting such woods can only be by the river. Unfortunately 
neither the ebony nor the acacia will float in water, and, therefore, 
such transport is debarred in these cases. Ifa good and service- 
able timber tree can be discovered in the Blue Nile forests, which can 
be floated down the river to Egypt, a large source of revenue will 
undoubtedly have been found. Extensive saw-mills might be erected 
at Assouan, utilising the power available at the dam, now under 
construction, and-an important timber trade might one day 
rise. 

Ou the White Nile, in the Bongo and Rohl districts, the India- 
rubber creeper (Landolphia floribund) is found in great profusion. 
Ifthe rubber yielded by this creeper be not of quite so good 
quality as that obtained from the India-rubber tree (Ficus elastica), 
it is still of sufficient value to be counted as an important asset in ~ 
the future trade of the Soudan. This plant, which has large 
Jaurel-shaped leaves, and a white flower resembling a jasmine, 
requires several years to mature before yielding rubber in any 
quantity. The natives obtain what they require by tapping the 
stem, usually in such a reckless manner that the creeper dies 
under the operation. The India-rubber tree should certainly 
flourish well in most parts of the Soudan, more particularly south 
of Khartoum. Although this tree takes from twenty to thirty 
years to arrive at a girth sufficient to permit of regular tapping, 
its yield is so valuable (about 31. per tree per annum), that its 
introduction into the country is well worth attempting. The 
above brief resumé fully shows the necessity of beginning a care- 
fui study of Soudanese forestry. It will be long before the Soudan 
will have a Woods and Forest Department organised on the Indian 
model, but the Anglo-Soudanese Government is to be congratulated 
on having secured the services of an expert, and we shall look for- 


ward to Mr. Muriel’s report with great interest.—Hgyptian Gazette. 

[We are glad to be able to inform our readers that Mr, C.E. Murtel, .F.S., 
is writing an article on his experiences whilst exploring the Soudan forests, for 
publication in our Magazine,—Hoy, Ep., INDIAN FoRESTER.} 
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A Year’s Botanical Work in Madras. 


In prescribing a revised Agricultural Department for Madras, 
the Government of India sanctioned a Government Botanist for 
that Presidency, and limited his term of office to five years, after 
which his services were to be made available elsewhere. The chief 
aim of his work was to make a systematic survey of the flora of 
the South in consultation with the Director of the Botanical Sur- 
vey of India, in order that the work may be co-ordinated to the 
requirements of the latter’s Department, and in furtherance of a 
programme of collection of specimens to be made for the Indian 
Muscum and Imperial Institute, also to advise on subjects con- 
rected with economic botany, The officer loaned to Madras 
for this work was Mr. C. A. Barber, and his first complete year’s 
work is recorded in full in the Uperations of the Land Records 
and Agriculture Department of Madras for the official year 1899- 
1900. During the period Mr. Barber travelled from Tinnevelly 
to Ganjam, and made collections in seven Madras districts, adding 
some 2.000 specimens to the Herbarium at Ootacamund. His 
economic work, which was made subordinate to that of the survey, 
consisted of investigations into diseases affecting the sugar-cane 
plantations and sarghum fields and the causes of the alleged 
deterioration of the ground-nut trade of Madras. Among smaller 
matters in the same direction, he examined the parasites said to 
attack the roots of the older cinchona trees on"the Nilgiris, and 
the presence of elivorius among seedling plants in the tea estates 
of the Wynaad, which Dr. Watt regarded from an alarmist. point 
of view during his recent tour in the south of the Peninsula. 

Economie work is undoubtedly the legitimate occupation of 
. & Government botanist, but as the chief reason for his engagement 
in the present instance was the completion of the Imperial 
Botanical Survey of Southern India, he necessarily’ devoted most 
of his time and attention to the latter. But the experience of the 
year has shown that the collection of specimens may be carried 
on with equal efficiency by an Assistant, and it is, therefore, in 
contemplation to provide Mr. Barber with such an Assistant, after 
which he will be in a position to carry on both branches of his 
work simultaneously. Considering the great. attention now paid 
to economic botany in all parts of the world, and the increasing 
keenness of competition in such industries as tea and coffee, 
much useful work-ean be done in this Department, and it 
would be a mistake to treat it as of secondary importance as first 
intended. 

In the Department of Systematic Botany, Mr. Barber made 
excursions during his travels into the evergreen, the mixed and 
the deciduous forests of Madras, and thence obtained valuable 
additions to the Herbarium, and to the knowledge of the plants 
of the Presidency. He investigated the desert and the sea-side 
flora as well, thus covering a great variety of country, and collecting 
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the growths of all times of the year. Referring to what he gather- 
ed in the extreme south, he remarks upon the interesting fact 
that several plants of the island of Ceylon were met with on the 
mainland adjoining which had not previously been recorded for 
Southern India, The leafless sal forests, too, further inland and 
northward, that so exclusively take possession of the soil to the 
exclusion of undergrowth, yielded him as many as a dozen plants 
new tothe Peninsula—the more striking this because the same 
ground had been worked over for a much longer period than he 
found it possible to devote to it by so competent a botanist as 
Mr. Gamble. 

What little has been already done in such widely different regions, 
Mr. Barber thinks is promising, and he hopes that a fuller explo- 
ration of intermediate tracts will produce results of high scientific 
value. In the west and south of the Madras Presidency, Mr. Bar- 
ber remarks there are masses of country practically unexplored 
which will afford him occasion for many visits at different times 
of the year. The actual work of classifying the 2,000 specimens 
he has collected in the field has not, he says, made great progress. 
This lot aloné he estimates will fill 6,000 sheets, and as no more 
than 25 sheets at present can be examined and added to the Her- 
barium per diem, it will be seen, he thinks, that his work indoors 
is eut out for him for some considerable time. 

The year has been one of much sickness among his working 
staff, all but one having suffered from malarial fever contracted 
by going into jungles at unhealthy seasons. He hopes in future, 

. however, to have men habituated to the unhealthy tracts in which 
his work will be conducted, and thus to escape the hindrances he 
has experienced from this cause. Another difficulty to his work, 
to which Mr. Barber adverts, is the want of a good botanical 
library at Madras—similar to the one that exists at Calcutta. 
He deplores the fatal mistake made at the time, of permitting the 
late Mr. M. A. Lawson's library to be dispersed. A complete set 
of works on Indian Botany might have been secured had the 
Madras Government taken possession of the effects of the deceased ; 
but the opportunity was lost, and the work of reconstructing a 
library of reference has now to be undertaken which will neces- 
sarily be slow, and retard much useful work meantime. It is of 
little use to have an excellent Herbarium, as the one at Ootaca- 
mund is fast becoming, unless it is supplemented by a good library. 
The Herbarium, however, has its use, but its errors, which 
cannot be avoided, cannot be rectified unless resort can be had 
to final reference in the form of a complete and efficient library. 
Mr. Barber, in speaking of errors in the Ootacamund Herbarium, 
the work of the late talented botanist, is careful to prevent any 
reflection upon the memory of Mr. Lawson, without whose labours, 
he says, the confusion in it would have been infinitely greater ; 
as the alteration of a single specimen from one cover to another 
frequently entails hours of study and patient effort. : 
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To prevent errors arising from the accumulation of difficult 
specimens from which the “ plums” in the shape of new species 
may be expected to be drawn, Mr. Barber suggests that he should 
be allowed to make annual visits to the Government botanist at 
Calcutta. This isan excellent suggestion and one sure to be 
sanctioned, since the Madras Government has already assented 
to the principle of such visits. 

Not the least interesting of the enquiries conducted during 
the year by Mr. Barber is that of the grasses of this country, He 
says that he entered into a correspondence with the Agrosolologist 
of the United States Department of Agriculture, and obtained 
from him specimens of some 180 named North American grasses, 
some of which being adapted to nearly all the countries of the 
world, from the sand-binding species of tropical seashores to those 
forming the verdure of temperate meadows, should have represen- 
tatives in India. About 50 specimens of grasses have also been 
received from Mysore which enrich the Herbarium collection. As 
most of Mr. Barber's enquiries made into economie products have 
already appeared in the form of bulletins, if, is not necessary to 
reproduce this partofhis Report in this article. Enough has 
been adverted to, to show that Madras hasin Mr. Barber a valu« 
able acquisition—and that his labours are bound to prove of great 
scientific value to the Department of which he is a member.— 
Pioneer. 


California’s Big Trees. 


The Forester of the Department of Agriculture, Mr. Gifford 
Pinchot, has just written a most interesting account of the * Big 
Trees” of California and the danger which menace them. 
Before the glacial period the genus called Sequoia flourished 
widely in the temperate zones of three continents, There were 
many species, and Europe, Asia, and America had each its share. 
But when the ice fields moved down out of the North, the luxuri- 
ant vegetation of the age declined, and with it the multitude of 
trees. One after another the different kinds gave way, their 
remuins became buried, and when the ice receded just two 
species, the Big Tree and the Redwood survived. Both grow in 
California, each ina separate locality, the Redwood occupying a 
narrow strip of the coast ranges ten to thirty miles wide, and 
extending from Oregon to the Bay of Montery. The Big Tree 
(Sequoia Washingtoniana) is found in small groves scattered 
along the west slope of the Sierra Nevada Mountains. There 
are ten main groves or groups of trees, and the number of speci= 
mens figures up some thousands, but only 500 are remarkable 
for their size. 

The Big Trees are unique; they are the oldest living thing, 

‘and are the most majestic of trees, and are extremely interesting 
from a scientific point of view as being the best living examples 
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af a former geologic age. Their vitality is remarkable, the 
fungus is art enemy unknown to it, and the best specimens have 
been found to be sound at heart when felled. These great 
natural curiosities have,only been able to hold their own by reason 
of favourable climatic conditions. The Mariposa grove is the 
only one which may be said to be entirely safe, and most of the 
other groves are being destroyed. The finest of all, Calaveros 
Grove, which has the tallest trees, has been bought by a lumber- 
man. The Sequoia and General Grant Nationa) Parks are eaten 
into by private claims. In brief. the majority of the trees are 
owned by men who have the right, and in most cases the inten- 
tion, to fell them. 

The Calaveros Grove was discovered in 1841 by John 
Bidwell, and by 1870 the majority of the big trees had been 
located. One of the largest examples in the Calaveros Grove 
was cut down in 1843; the bark was 15 to 18 inches in thickness, 
and after stripping this off the diameter of the trunk was found 
tobe 25 feet ata height of G feet above the ground; it was 
302 feet high. It was found to be impossible to fell it by ordinary 
means, so the trunk was bored by pump augers of large diameter. 
This ocenpied twenty-two days, five men being employed, and 
at the conclusion of their labours it was found that the tree 
would not fall, so two and-a-hali days were consumed in driving in 
wedges ; the men then retired for dinner, and a gust of wind blew 
it over, nature apparently wishing to prevent the hand of man 
from cunsummating this last act in a great tragedy of the forest. 
‘The bark was used to forma room in the old Crystal Palace at 
South Kensington. A cotillon party of thirty-two persons danced 
on the stump, Another tree, called “ The Mother of the Forest,” 
was 321 feet high and 137 feet to the first branch. It is estimated 
that there were 532,000 feet of sound inch timber in the tree. 
The “ Father of the Forest” was about 400 feet high when stand- 
ing, and its circumference at its base was 110 fect. A number 
of the living trees have been named, and most of them are marked 
with marble tablets. 

There are 1,380 Big Trees in the Stanislaus or South Cala- 
veros Grove, including “Smith's Cabin,” in the charred hollow 
of which a trapper lived for three years, and where he occasionally 
also stabled his horse. 

The “Canal Boat” isa decumbent tree. The upper side 
and heart have burned away; in the bottom thousands of young 
big trees have started. In the Mariposa Grove is a tree through 
which a road has been cut. 

Unfortunately, the Big Trees are exquisitely proportioned, 
and are the noblest specimens which the botanical world can 
offer, and for this and by reason of their extreme age, they ought 
to be protected from Vandals, Many of the Big ‘l'rees are esti- 
mated to be 8 60) years old, and 4,000 rings have been counted. 
Under the most favourable conditions these giants probably live 
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to be 5,000 years old, and even more. They seldom die natural 
deaths; they seem to be exempt from the diseases which afflict 
other trees. Their worst enemy is man, then comes fire, light- 
ning, storms, and the giving way of the ground on which they 
stand. 

Fossils show the Big Tree to be the remnant of a once 
numerous family, it is a direct or collateral descendant. of ancient 
species. Their ancestors formed a Jarge part of the forests which 
flourished throughout the Polar regions, now desolate and ice- 
clad, and which extended into the low latitudes of Europe. The 
natural reproduction of the tree is slow, and the preservation of 
the race is dependent on maintaining the present groves intact. 
The Big Tree rejoices in five names, which have been given to it 
at various times; Sequoia Washingtoniana, however, which was 
proposed in 1898, will probably be the name under which it will 
be known. The big tree has been introduced into England and 
the Continent, and while it has done well, it shows that the exist- 
ing climates do-not suit it, and the Sierra forests need fear no 
rivals. It has been occasionally cultivated in the Eastern United 
States, where it does not flourish. There are two trees 35 feet 
high in a nursery at Rochester, N. Y. 

The lumbering of the Big Tree is very destructive, The 
enormous size and weight of the tree naturally entails consider- 
able breakage, and the brittle trunk is liable to be smashed by 
any inequalities in the ground. The loss from this cause is 
great, but it is only one of the sources of waste, The great dia- 
meter of the logs, notwithstanding the lightness of the-wood, 
causes their weight to be so enormous that it is impossible to 
handle many of them without breaking them up., For this pur- 
pose gunpowder is used, and the fragments are often of wasteful 
shapes, and unless great care is used in preparing the blast, a 
great deal of the wood itself is scattered into useless splinters, 
At the mill, where waste is the rule in the manufacture of lumber 
in the United States, the big tree makes no exception.. This 
waste, added to the other sources of loss, makes a total probably 
often considerably in excess of half the total volume of the tree. 
The big tree also stands, as a rule, ina mixed forest composed of 
many species, and the destruction. caused by the fall of one of 
the enormous trees is in itself great, but the principal source of 
damage is the immense amount of débris left on the ground, a 
certain source of future fires. This mass of broken branches, 
tranks and bark, is often 6 or 6 feet thick, and necessarily gives 
rise to fires of great destructive power, although the Big Tree 
wood is not specially inflammable. The devastation which follows 
such lumbering is a8 complete and deplorable as the untouched 
forest is unparalleled, beautiful and werthy of preservation, 
Fortunately, much of this appalling destruction has been done 
without leaving the owners of the. Big Trees as well off as they 
were before it began,—Scientifie Americun, 
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Some Firat Improssions of an Indian Forester in : 
Upyer Burma. : 


By 8. E. W. 


It is easy to understand that the Forest Officer fresh from 
Cooper’s Hill Céllege arriving in Upper Burma on his first visit to 
the East, should be enraptured with the beauty of scenery and 
vegetation, and interested both in the new manner of life.and in 
the other novelties with which he is surrounded, He lives an 
unfettered and peaceful life in the open air outside the stress and 
hurry of existence further West; he becomes accustomed to the 
equable, if unhea/thy, climate; and he enjoys the feeling of supe- 
riority as he reanis, the sole representative of European civiliza~ 
tion, amongst the simple and respectable inhabitants of the jungle 
villages. Ife even adopts some of the customs of the country, 
and is influence, perhaps insensibly, by the natural train of 
thought; in particular, is he prejudiced against the native of 
India-—with the Barman a not mnatural sentiment when regarding 
the members of a race who were employed in the annexation of 
his canntry, who continue to garrison it, and who, thanks to their 
superior industry. may probably in the future people it,—a senti- 
ment, however, without excuse in the case of an European who has 
no knowledge of the poor Indian beyond that gleaned in intercourse 
with his own domestics, generally taken from a class of men who 
would, with. difficulty, find employment in India, and yet here 
command high wages. This misdirected dislike to the inhabi- 
tants of an unknown country has as its natural sequence a distaste 
to the country itself, and after a few years’—in very pronounced 
cases a few months’ —residence in Burma the young official sturdily 
resents every attempt at uprootal from the locality of his first 
introduction to Eastern life. There can also be no donbt that 
the change at first would be sufficiently startling to him! 
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_ Let us consider the case from the other point of view. An 
Indian forester is suddenly transferred to Burma; for years he 
has been accustomed to tour the forests with what he there con- ” 
sidered to be the bare necessities of his life and position, with 
two sets of tents, with horses, elephants, with a full complement 
of servants; there he prided bimself on the simplicity of his 
surroundings; h: finds it here to be unattainable luxury, His 
charge in India was more or less in working order: there was 
a suitable subordinate staff, ronds, wells and working-plans ; 
there was shooting, perhaps a little fishing; it was in the day's 
work to ride, well mounted, 20 miles or more ina morning to 
see that fire cons:rvancy arrangements were in order, to visit the 
fellings and other forest operations in whieh he toek a personal as 
well asa professional interest. He arrives in Burma; his charge 
is ten or even twenty times ns extensive as in India; there is no staff 
to work it efficiently ; there are ne reads: the reserves are isolated 
blocks of rugged hills scattered over thousands of square miles of 
countrys to visit hem all the refinements of life must he abandoned, 
the forester must pereh his scanty kit on two elephants and 
tramp wearily day after day through never-ending forests in 
which it is impossible to take a sustained interest, for they are 
valueless, uncare-| for, and contain little or no animal life. When 
to these conditions it is added that a want of knowledge of the 
language removes one of the chiefest pleasures in intercourse 
with an amiable and fascinating people, that an unaccustomed 
climate produces the usnal ineonveniences; when it is found that no 
expenditure can ameliorate the physical hardships of the life, that 
professional attainments can be pnt‘te little use, it may well be 
understood that the first impressions of the Indian forester in Burma 
fill him with despair, and with the fear that all the enjoyments of 
life,as he understands them, have been rended from him. In 
time he realizes that the joys of competition and emulation do not 
exist in Cathay; that the energy and progress of the West can cope 
but slowly with the good-humonred indolence of Burma, and that in 
acountry where Distriet Headquarters have weekly posts, and 
where an official ean onfy craw! about atthe rate of 10 miles a day, 
one must be content tode the best one can in the cirenmstances 
and happily ceare from fretting if the best is not all that could 
be wished. : 

Having arrived at this suitable frame of mind, it is interest- 
ing to regard one’s brother officers, who for the most part have 
never passed through this struggle. The persistent patience that 
actuates them in the diseharge of their duties cannot fail to 
arouse admiration; but the still incompleted exploration of the 
country, the extension of reserves, the size of the divisions,—all 
these conditions coupled with, for the most part, the utter ignorance 
of subordinates, have induced a habit of eontinnons roaming 
common to all, in some so accentuated that a day’s halt is irksome 
and produces g feeling of nnrest and dissatisfaction. It will be 
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understood that in such circumstances. detailed work in the forest 
is impossible, and that until the time arrives when an officer has 
leisure to become intimately acquainted with selected areas, there 
can be little advance in sylvicultural knowledge as regards the 
habits and requirements of the principal species, and little aid can 
be given to the improvement of the forest growth. 

The country is sparsely populated, hence labour is searce, and 
what is available is unwilling. When a man can till as much 
Jand as he wishes, and when the raising of one crop will maintain 
him for twelve months in what he considers to be comfort, it is not 
surprising that he should refuse to do a day’s work even for the 
sum of eight annas which he does not want. For, with the 
Burman as with the European, money can as yet bring no 
perceptible increase in the luxuries of life. The result of these 
conditions as they affect the forest is, that works of improvement 
are difficult to carry out. : 

It must not, however, be imagined that so much stress is laid on 
the importance of these works as is the case in India, There the 
price of timber is regulated by the ense of extraction, and it pays 
Government to construct roads, slides, tramways, even, in the case 
of a sustained yield, railways, in order to obtain an enhanced price 
for forest produce. Here, on the system of monopolies granted 
for long terms to private firms, the épening out of ‘forest 
communications by the State becomes unnecessary, and in conse+ 
quence the price of good teak timber averages about 8 annas per 
eubic foot inthe forest against 12 annas and more per cubic foot 
obtained for “sal” timber from inferior trees in improvement 
fellings in Upper India. And such is the closeness of these 
monopolies that local merchants are not permitted to extract 
teak to be sold outside the limits of the upper portion of the 
province. By this absence of competition, hy the omission to 
invest capital in the improvement of communications, the price 
of teak timber as paid to the Forest Department remains fixed 
fora term of years outside the fluctuations of the market, and 
interest in the State forests by the local population receives na 
encouragement, Yet the policy which removes the necessity 
for improvement of communications by the State does not 
interfere to minimize the importance or prevent the construction 
of inspection paths, the extension of fire conservancy, and the 
provision of suitable shelter for the staff. Rather must we 
explain the backwardness in this respect by the fact that the 
establishment is beth inadequate and ignorant, and that the 
controlling officer, if these works are to be carried out, must 
give them his constant and personal attention to the detriment, 
perhaps, of other equally urgent business. In Rurma one may 
hear the Forest Officer say that neither he nor his staff know 
anything about fire conservancy, house-building or rock-blasting, 
forgetting that these and similar occupations are part. of the 
forester’s work and education, and that this ignorance is a confession 
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that’ there is no timé either to train the subordinates or ta 
maintain and improve by practice the elementary knowledge 
acquired in a College training. On the other hand, the Forest 
Officer in Burma will spare neither time nor health in the carrying 
out of the work allotied to him. In girdling, surveying, demar- 
cating, measuring timber he will sacrifice himself in a way that 
is often sad to contemplate when it is considered that his proper 
place is that of supervisor, and that most of this kind of work:. 
could be aswell and more quickly carried out by a trained 
staff, better able also to withstand the exposure and inconveni- 
erices involved, whilst at the same time the educated forester 
would then be set: free to direct those operations necessary for 
the improvement, in some cases even the continuance, of the 
already settled State forests. In the Burma Forest staff one 
often sees splendid material utilized much below its ability, 
but in the absence: of working-plans, of well considered schemes 
for improvement, of a trained subordinate establishment, it is 
not surprising that the officers of the controlling staff have 
often to expend time and energy in carrying out what is really the 
legitimate work of their non-commissioned officers. “Such are a 
few of the first impressions with regard to one’s fellow-workers 
in Burma; yet more vivid than these remain others most in- 
effaceable and lasting—those of welcome and aid in a strange land, 
of kindly hospitality and of eager unselfishoess in forwarding the 
welfare of the forests and of the Department. - 
The first impression produced on the new-comer by the forests 
of Upper Burma is that of vastness. From Mandalay to the 
boundaries of China they roll in interminable billows of vegeta- 
tion; in the valleys you are buried in forest; from the hill-tops 
you see nothing but trees. The few thousand square miles of 
cultivation, the relatively small area of reserves are swallowed up 
in this sea of jungle. In one district it is calculated that there 
are about 2,000 square miles of cultivated land, about one-half that 
area of reserves, ind the remaining 17.000 square miles is forest ; 
villages are 6 ani 8 miles apart; the population is about 6 to the 
square mile. Increase this population upto even 250 to the 
square mile over four-fifths of the district, and what would be the 
Jocal demand in forest produce and the revenue from the re- 
maining 4,000 square miles of forest ? For, besides teak here 
grows timber larger by far and in quality superior to all but the 
very best in India—it grows and dies, Here, too, is soil and water 
as good as may be desired ; all that is lacking is the force of man, 
sufficient and well directed; the effects of this force is even now 
evident on the hillsides around; they are patched with irregular 
areas of young growth marking the localities where shifting 
cultivation has heen practised. Man destroys the timber, but is 
not yet numerous enough to eradicate the vegetation; the forest 
closes up behind “hips so soon us he retires with his fire and 
axe, i 
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accessible area, to the rejection of those individuals whose unsonnd- 
ness, size or other difficulty of removal rendered them unsuitable, 
Hence the pressure upon the sounder and smaller trees of the 
seeond clars whilst at the same time the advance growth suffered 
from the abstraction of myriad of poles so adapted to the style of 
house-building in Burma. The unsoundness of the timber the 
observer finds to originate from the base of the stema; it is due 
to the continued wounding of the bark by the succession of forest 
fires, which gain no height or intensity owing to the scanty un- 
dergrowth, but whose reiteration ia still sufficient to injure the 
seedling and prevent recovery in youth orold age. The absence 
of teak reproduction is referable to varions causes—in unprotected 
Areas jt is due to the yearly destruction by fire of the seed and 
the seedling ; on steep and bare hill slopes to the deterioration of 
the soil hy the removal of the undergrowth from the same cauee, 
accentuated here by the reckless felling of the sound trees 
under native rule; in protected and moister forests the shade 
thrown vertically by the canopy of the mature stoek forms a 
sufficient determent to the germination of the seed and continuance 
of the seedling; nor have the attempts at uniformly lightening 
this shade over the whole of any forest area yet had any beneficial 
effects. In bamboo undergrowth, so freqyent im the forests of 
Upper Jiurma, teak will grow, but only where the clumps are sparse, 
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and thus do not. continuously darken the ground with the dense 
lateral shade of the thick clumps. Frequently one observes teak 
seedlings under the shifting shade of the waving culms; they 
emerge from this shelter and are checked and distorted by the 
now nearer direct vertical shaduw thrown by the folinge of some 
forest giant who should have no place in the scheme of working 
the forest. Plantations there are where teak closely sown grows, 
but rarely thrives; they are the play-grounds of wild elephants. 
In other places shifting cultivation is utilized asa means of 
extending the teak area; but this system so suecessful in Lower 
Burma will hardly affect the extension of teak forests in the Upper 
Provinee, where 1.atural reproduction can surely be induced by 
protection and other aid. 

The habit of teak in these hills is identical with that of many 
other forest trees in India. The mature stems stand more or less 
in groups ; they ;ermit of no young growth of the same species 
in their shade; the death or removal of a group of such stems 
should be the signal for the recommencement of another cycle of 
tree life, for the germination of a group of seedlings, for the 
gradual formation of another group of trees. If this impression 
is correct, we have an explanation of the fact already mentioned, 
that attempts at a uniform lightening of the canopy have no 
appreciable affect. on the progress of regeneration; we have 
further a suggestion for the treatment of teak-bearing areas where 
reproduction is hampered by teak overgrowth, by misceflaneons 
species or by baniboo; for by letting in light in small patches 
scattered over the forest we shall be following nature and at the 
same time avoiding the disastrous consequences of clear felling 
over large areas. 

The bamboo forests of Upper Burma are of the most beautifal ; 
and, moreover, they supply the inhabitants with all they require 
in the hundred-and-one necessities of daily life; from the bamboo 
are fashioned with the ever-ready “dah,” houses, bridges to 
flower baskets and lacquered boxes. But from a forester’s point of 
view the bamboo is in excess and causes obstruction; they are 
difficult to remove, and yet must at times be got rid ofin the 
interests of superior growth. The method of removal will doubtless 
form an interesting subject of investigation to the Burman forest 
officer; it is possiple that the standing clump may be amenable to 
vital injuries by fire artificially applied, though we know by 
experience in “taungya” clearings that slow fires do not kill the 
roota of felled clurmps satisfactorily. 

There are yet other first impressions which will remain as 

reasured memories for future years; of monsoon trips on Hooded 
rivers, bordered with the full luxuriance of tropical vegetation ; of 
winter voyages on shallow streams with the cold mists obscuring 
the ruddy cliffs and shimmering sand banks; of fierce heat by day 
and night in the seuth gnd of dew and cold in the northern forests. 
Of these it needs uot to write bere. 
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First impressions soon fade in the monotony of things seen 
and heard for the hundredth time, yet to reeord them may be 
interesting to the reader as it certainly is to the person impressed ; 
for, if correct, there is the satisfaction of having inferred rightly ; 
* and, if not, then the abandonment of first theories yet implies the 
acquisition of a maturer jndgment and experience. 

To the forester interested in his profession a visit to Burma 
must always be of the greatest value; it is not too much to hope 
that, inthe fut ire, every Indian forester may be given a chance of 

rosecuting his studies in this province, as well as that every 
Burman forester may have an opportunity of becoming acquainted 
with the methorls and progress of sylviculture in India, Only let 
either be free fiom prejudice, with hody strong to withstand and 
profit by the change, aud with mind eager for the. reception of new 
facts: and new iileas. ; 


Be 


Insufficiency of the World’s Timber Supply.* 

During the last. 30 or 40 years there have been great changes 
in the conditions under which forest produce is brought to market. 

Before the great development of canals and railways, which has 
been the characteristic feature of the latter half of the nineteenth 
century, the only economic means of transport was hy ships on 
the sea or by hoats and rafts on the rivers. As soon as it hecame 
necessary ta ga far from ports and.rivers and make use of land 
transport, it was found that a very short Jead soon ran up the 
expense to the full value of the wood, Timber, in fact, is 
weight for weight one of the cheapest materials and the most 
eumbersome to carry, Forty kilometres (24 miles) is about the 
distance at which the cost ef carriage equals the value of the 
produce when the latter is firewood, Qn mules, 20 kilometres 
is about the limit. For transport to greater distances it is neces- 
sary to convert wood into charcoal, thus economising four-fifths of 
the weight. Wood used for construction and industries, although 
its greater value permits of a longer lend, can still not be diffused 
very far when the transport has to be by road, 

‘The result. of this was formerly astate of comparative isolation 
‘and independence among the wood-producing countries. The 
distance and the cost of transport guaranteed them against com- 
petition each in its own markets. Each bad its clients or con- 
atituents, varying in number and importance according as its 
internal means of transport were considerable or the reverse 5 
great was the advantage if it possessed a large river system lead- 
ing to a great centre of population, : 

This is no longer the case. Europe and North America are 
covered with a dense network of rail and canal that is becoming 


* 6 Fugufisance de la production des bois @eurre dana le monde,” par A, 
Mélard, Inapectour des Eaux et Fordts, Published by the Ministry of Agriculture 
{Administration dos Eaux et Foréts) of the French Republic. “Printed at the 
Imprimerie National, Paris, Froe translation by F. Glendow, 1.F.3, 
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closer and closer, Low railway 

grent distances. Ships, Rae faetoaae lat woot] to be carried ta 
te é farrying capacity trebled hy 
steam, now transport Cimber to the ends of the earth at remarkabl 

little cost. So that the production and sale of wood is now subj : 
ta the general tendency which is fast bringing the wh fete ae 
into a state of common solidarity. Ut is a inn er euffiek work 
the forester, the weod-merchant, and the ideas ake 
thorough and minute knowledge of the markets of his own locality, 
province, or even country. Henceforward their vigilance must 
extend to the markets of the other countries of the world, 

From this point of view it is easy to see the importance of 
collecting data to assist in forming a sound judgment. alike ag 
regarde the production and the consumption, the present and the 
future resources, not only of France, but of the entire world. The 
study is a dry one, Jor the necessary accuracy can only be obtained 
through the acceptance of figures and tabular statements, which 
are derived from the published official statistics of various States 
or derived from Consular reperts, The itmportance of the matter 
ig enoagh to salt the dryest of statistics. 

In comparing the returns of the timber trade of the great 
industrial countries of Europe, such as England, Germany, Belgium, 
France, Switzerland, for different periods of their history, the one 
striking fact which dominates the whole is the great excess of 
imports over’ exports, and the rising and ever-growing increase 
of the excess. e 

Hence it must be concluded that the consumption of wood 
is continually increasing. 

This conclusion ig not in accord with the opinion of those 
people who superficially imagine that the use of iron, of steel, of 
coal, &e., must have reduced wood to a substance of minor impor- 
tance, and forests almost to an economic nullity. Nevertheless, it 
is rigorously exact, as will be seen further an. 

A very little reflection will arouse the conviction that though 
less wood may be used as beams, or burned as fuel, than before, 
there has been no reduction in the quantities required for flooring, 
joinery, cooperage, packing cases, &e., and that modern develop~ 
ments of trade and commerce have largely swelled the demands 
for wine-props, t-legraph-posts, sleepers, wagons; Wood-pulp, &c., 
&e, 

On the other hand, the production of wood is not increasing. 

There are, indeed, a very few countries where the forests are 
treated carefully with a view to increasing their productive 
capacity. Everywhere else there is a ceaseless destruction of 
forests, A timber capital whose formation required several cen- 
turies, is realiscd in a few years, and the future production is 
diminished to a corresponding extent. At the present moment 
the forest situation of the world is this :— 

The consumption of wood 4a greater than the normal pro- 
duction of all rccessible forests. The amownt in deficit is being 
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made up temporarili tut i i 
of Die porarily by living on the capital, ie., destruction 
The situation is extremely grav 
i iN e e, and d res 
ful consideration, not alone OE ayes ees ne rand 
cry bee forest question, to-day hopelessly flat ad a 
resting, is destined before many years to exerci i t 
: a arcise with unpleasant 
urgency the minds ind} i ea as 
De te ies iia eal now indifferent though civilised nations. 
The following rapid review of the princi i 
: x @ 2 principal producin 
consuming mations will unfortunately establish The ae that cha 
: Se alarmist exaggeration about the warning. 

The United Kingdom of Great Beitai 
generally ealleil England), is sig little a te 
fol qeetatess (England 1,103,000 ; Treland 126,000), whilst 
ne olakarea of the country is 31,358,000 hectares, Consequently 
o proportion of forest to the whole, the forest coefficient, is less 
than 4 pereent. It is about a sixth of the coefficient for Germany 
(23°3 per cent.) and less than a quarter that of France (17-7 per 
cent.) For the existing population, of 40,200,000 inhabitants, thia 
amounts to no more than 3 ares (fy hectare = ‘074 acre, or a tenth 
part of # acre) per head, to satisfy all requirements of honsing, fuel, 
proportion of railways, ships, telegraphs, papers, &c., &e., in short, 
tasnpply everything maile of wood in the kingdom. England thus 

vovidel the merest fraction of the wood she consumes. Conse- 
Yr 

quently her demands on foreign sources are heavy. Among the 
tabular statement abthe end of this work will be found tables 
(1, 2, 8) giving detailed information as to the British external 
irade in commion woods, The following are the most important 
points to which attention may he drawn. 

It may be stated here that, in order to arrive at results com- 
parable amony; themselves for different countries, it has heen 
made the rule to include, among exports and imports, only the 
common woods, whether squared, split, sawn, or in the rough, fuel, 
and chareoal, and to exclude fine cabinet woods, furniture, 
wooden ar s, &e., as likewise minor produce such as cork, 
resins, and tans, 


Year Imports. Excess Imports. 


Wranes, 
419,383,720 
390'253,007 
AIT BIBTE4 
579,811,281 
519.8 19,285 


~ 477,213,625 


Pn Fr 
oe pws Ti Vrane = 10 pence = 10 annas, 
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IE.—Quvanriry.* 


Year, Imports, Exports, Exceaa Imports. 
Metres Cubes, Metres Cubes. Metres Cubes, 
1894 2 a 11,202,122 47,552 11,154,570 
1895 ais Pee 10,568,509 50,406 10,516,104 
1896 a 7 12,172,785 67,851 12,104,934 
Is07 ies ae 14,117,316 58,125 14,059,191 
1898 : ae 12,500,438 60,569 12,439,869 
Averages a 12,111,834 66,900 12,054,934 


The exports are insignificant. They consist almost entirely 
of the re-exportation of foreign or colonial produce. They only 
reach 1:2 per cent. of the value of the imports and 0:47 per cent. 
of their volume, The excess of imports, therefore, difters very 
slightly frorn the totul imports. As seen from the above two tables, 
this excess has been, on the average of five years, about 12 million 
metres cubes, worth £71 million franes. 

At least two-thirds of the total volume of the wood imported 
into England consists of converted or prepared materials, planks, 
scantlings, &c., the volume of which is net, and must be increased 
by some fraction in order to obtain the real amount grown in the 
forest. It willbe an extremely muderate estirnate to take this 
fraction as one-fourth for the waste. This brings up the total to 
15 millions of cubic metres in the forest. 

Large as these figures are, they will probably fail to carry any 
adequate picture or meaning to the minds of persons unused to such 
ideas. It is, therefore, desirable to institute a few comparisons 
in order that the subject may be seen in its true perspective, 

In Franee, the Forest administration controls 3 million hec~ 
tares, producing annually about 2,200,000 cubie metres of timber 
im the rough. The total aren of all forests in Franco is 0,500,000 
hectares, producing annually about 6 millions of metres cubes in 
the rough (firewood not included). The average annual excess of 
French imports over exports of common timbers from 1894 to 
1898, allowing for waste as nbove, comes to 2,336,000 metres cubes 
in the forest. Conse yuently, the average excess of imports into 
England during the live years is equal to :— 

(a) nearly seven times the production of the State and 
Communal Forests of a well-furnished and managed 
country like France; 

(b) two and a-half times the produetion of the whole of the 
French forests ; 

(¢) more than six times the deficit of production in France 

-for the same period. é 

If instead of taking the mean of the five years, the excess for 

1897 is taken (a year that was not, as was 1898, troubled by 


* | Metre cube = 35°6 cubie feet, 


to eee 
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obstinate stetkes which hampered the whole i i 
the results are still more sleenings for the Heere iis 
1017, 600,000 metres cubes, of which 16,500,000 metres aber 
are coniferous woods, viz., deals and pines. This enormous eon- 
sumption of coniferous wood is due partly to its comparative 
abundance in those countries that still possess foreat resources, 
partly to their cheapness, to their lightness, which reduces cast 
= carriage, and oe ease with which thay can be worked, It is 
encouragement to grow i i i 
an ennai see w spruce and silver fir in regions where 
Ti may he suggested that the consnmption of wood i a 
land has reached high-water mark, and wil now joe ee 
is nothing te support such an hypothesis, for the consumption is a 
_ direct consequence of commercial and industrial vigour, which as 
yet shows no signs of decline. The future increase may doubtless 
be less rapid than that of the 40 years past, as shown below :— 


Metres enbes. 


2860 ised ao 3,850,000 

1870 ee ne 6,300,000 

1880 a ve 9,160,000 
1890 “ts vee 10,200,000 
nS) ws 10,500,000 

‘ 1898 Bs we 12,500,000 


It is most desirable that the increase should receive a check, 
otherwise the figures will hecome fabnionsly large, and will result. 
in the complete destruction of all forests and of the supplies of all 
nations. Neverthelass, ib would be foolish blindness to reckon on 
any diminution of consumption so long as the economic develop- 
ment of England goes on as it is going. The total value of 
imports, 9 milliards 400 millions francs in 1875, in 1898 became 
11 milliardy 800 millions, The quantity has increased mare 
rapidly than the value, hecanse the general price of goods, taken 
as an all-round average, bas decreased by 36 per cent since 1875." 
The tonnage of merehant vessels, 6,088,000 tons in 1875, reached 
8,975,000 in 1898, and the transporting power is even greater 
proportionately, owing to the replacement of sails by steam. Conl 
mining produced 134 million tons (metric) in 1875, while in 1898 
the outpnt was 205 millions, Lastly, it must not he forgotten 
that the po) ulation of England is increasing by 300,000 annually, 
and that the housing, employment, means of living, &c., of these 
new persons requires annually the creation of a new city larger 
than Bordeans. 

The countries which supply England with wood are princi~ 
pally Sweden, Russia and Canada, which are responsible for bwo- 
thirds of the supply, the remaining one-third being provided by 

» 


* According to the figures of M. Bauerbeck of the London Statistical Society, 
February 1809, 
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Norway, the United States, France, Germany and@a few other 
nations whose contributions are very small in comparison, 


[To be continued.] 
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IIL.-OFFICIAL PAPERS AND INTELLIGENCE. 


Sample Plots. 


Notes on the Ta ean a Data as to the growth of trees and tree 
crops by meas of sample plots, with y pti " 
i a ple plots, with more particular 


Intropuction, 


Tn the following notes attention is directed to the selection, 
Measurement and up-keep of plots, established, primarily, for the 
determination of the rate o£ growth in diameter of the principal 
species occurring in the forests. Until the knowledge of the rate 
of growth in height, as well as in diameter, is much greater than 
it now is, very little progress can be made towards the determina-~ 
tion af the increment in volume of single trees and whole crops, 
The subject appears to the writer too often to be given far less 
attention than it deserves. The current working-plans in Oudty 
for the timber forest: are of necessity more or Jess preparatory in 
nature, but when they come to an end—within the next few 
years—it is anticiputed that plans of a much more permanent 
nature will be possible. For such plans it is of the first impor- 
tance that precise’anl complete information should be avuilable as 
to the rate of growth of sil, Pernsal of these uates will show 
whether any of the existing plots can be improved, or whether 
they are sufficient in numbers; thus the notes may be of value 
both to Divisional Otlicers now and to Working Plans Officers in 
fature. 

Sal is chiefly inel with in QOudh in forests with all ages 
irregularly mixed up together. An initial difficulty met with in 
attempting to study its rate of growth is that there is an endless 
and ever-changing variety in the outside conditions under which 
the individuals are prowing. It is assumed that there are limits 
—~—and fairly narrow ones too—to the effect on the rate of growth 
of the variations ordinarily met with. Special cases can he 
studied separately. 

The way in which the rate of growth can be determined with 
sufficient accuracy for all practical purposes ig indicated in the 
following notes :— 

Parts I and If deal with the more important details of the 
plots. 

Part ({ summarizes Parts I and II in the form of a set of 
rnles on the subject. 

Part IV is devoted to the treatment of felling coupes as 
plots with a view to the determination of the claxs- 
proportions giving the greatest yield in malure timber. 
Even if the canclusions arrived at are open to question, 
the snbject is of sufficient practical importance to be 
worth discussion, 
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Part V contains a few suggestions for the modification of 
Article 87 of the Forest Department Code and for the 
collection in book form, every five years, for the whole 
of India, of all the information available as to the 
growth and utilization of trees and tree craps. ; 

Several references are made to the sample plots in the Kheri 
Division, as the writer is acquainted with them. No unfriendly. 
eriticism, however, is at all intended, 

The notes are not altogether original, They are gathered 
from remarks on the subject made by all the Divisional Officers 
in Oudh, although the writer is alone responsible for the opinions 
herein expressed. Z 

PART 1, 
SELEcrion of PLors anp Trees. 

Selection of Tveea.—Should all trees of the important species 
standing in a plot be measured or only selected ones? The 
answer to this question in Oudh is that the trees should always be 
selected. 

2, Before proceeding to discuss the above question, a few. 
remarks may be made ag to the past history of sample plots in 
Kheri, Countings of sal rings yielded no satisfactory results ; 
sample plots for periodical givth-measurements gvere started near 
Dudua in 1880 and 1881— : 


Plot 1 : 
» 2] }acreeach ... Sclectol trees, althuugh the choice was not 
no 3 confined to good trees, 
4 
: 5 2 acres a» An enlargement of plot 4 ; all trees measured, 
to study the effect of fellings in 1d74-75. 
»s @ wae ow. Forty selected trecs in and around the Dudua 


compound, 

Although the actual choice of trees made in 1880-81 is open 
iy fe : to question, yet the principle of selection 
_ Buaression: reeNhe Was in conformity with the suggestions made 
‘trans-Sarda_Forusis, in 1880* by Sir D. Brandis, as . Inspector~ 
Kheri District, dated General of Forests. In paragraph 33 it is 
Simla, 20th August 1880. remarked — 

The best tres should be Aelected for measurement, and these should, as much 
possible, bo of different sizes. 
- Paani ie 33, 34 and 33 of the “ Suggestions ye are of such 
general interest that they have been copied at length in Appen- 
dix A to these notes. 

3. The Truns-Sarda Working Plan of 1892 represents another 
stage. Under its provisions the Dudua plots were set aside as not 
being sufficiently representative of the forests, and others were 
suggested. The exact sites were not fixed, and no mention is 
made in pardgraph 64 as to whether all, or only selected treea, 
should be measuved. The calculations made in paragraph 48 and 
Appendix D to the Plan are based on ail trees." Decayed” trees 
are said to have been omitted, but this term evidently only 
included trees that were nearly dead. - Whatever may have been 
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the specific intention of the Plan, seven plots were subsequently 
started in which all trees are annually measured. Details of the 
plots are as follows :— 


Sample plots—Kheri Division. 


i Toray, NU. 
Toran NUMBER OF TREES MEASURED, | SOFA NUMBER OF TRE 


Year HRALTHY AND 8Urt 
AND SITLL LIVING + BY C1.ASSES. nce 
Salven AVING f BN:CI-AaS A. MEASURMMENT : BY CLASSES, 


Bituation. 


v. rot EB | If. 


922 


~ | W6) a] do 

BG] | eB] 2 5 
ag] 8] dé) 2 1 
ur} 3} ia] 2 1 


Norr.—The plors in C-44 ond 0-63 have not been detailed, as the numbers 
on many of the trees have been lost ; the latter plot was given up in 1897, 

The figures given on the right hand side of the above table 
are based on the writer’s personal observations for the plots in 
compartments 4, 7 and 46, It is not asserted that these numbers 
are absolutely correct, but that they are sufficiently so to make 
the inference very probable, that, when the plots were started, 
it was supposed tbat measurements of ail trees would be required 
in the future. Jt is desirable, therefore, to invite attention to the 
subject. 

4. The forests in Qudh may be looked upon as belonging to 
one or other of {wo main groups, viz. :-— 
(i) Timber Reserves--those capable of producing sal tim- 
ber of Ist class dimensions. 
(ii) Fuel Reserves—those incapable of producing large ef! 
timber or which are principally required for fuel, 

The distinction holds good in all Divisions more or less, 
althongh all the details may not yet, have been finally worked out, 

During the past 10 years “ Improvement” fellings have been 
started in the °' Timber” Reserves and Coppice with Standard 
fellings in the “ Fuel” Reserves. The former only profess to be-a 
preparatory measure, paving the way for the introduction of 
systematic “ Selection ” fellings in some form or other. . 

5. The ease of the “ Fnel” Neserves being the simpler, may 
be taken first. The “Standards” are intentionally the pick 
of the stock; hence it is obvious that only the best trees in the 
untouched coupes should he measured, so that only those trees 
may be under oliservation which will ultimately be worth reten- 
tion as “ Standards.” As to the coppice crop, the quality of the 
young stock now growing up under protection will be far better 
than that it {s replacing. [t will hardly be denied, therefore, that 
this crop may be removed (in the second felling cycle) in the time 
that the better part of it takes to grow (in the first felling eycle). 
Healthy shoots should, therefoie, be kept under measarement and 
not inferior ones. : : : 
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6. It is taken for granted that j oT; ” 
mature crop may he aa reenanene t pe aie 
takes to arrive at inaturity. nak the next lower class 

Underlying this is the ass i sastactl tas ; 
ecccnted girtheclasses of equal ee ei ae 

ivision into equal age classes, that Uhere need | arly 10 a 
ounger elas I : a ed be no fear of the 
eee ae a pe time to grow up inte the next higher 
practical pur ose: § : ed Eitely be assumed true for the 
pending proof 0 to 0 ee sits-blans in the immedinte present 
8 proof 10 to 20 years hence from the sampl . 

Wh Gi i i ample plots. 

When the “ Improvement fellings prescribed j 
working-plans are completed, the forest sill b Sor aan 
condition than when they were started Wherens pres — 
timber forms the bulk of the material ‘availab, at tng 

: aye Ne for itd 
safe to say that round material will then be far een oe 
most valuable part of the outturn. [Ef the above statement is 
correct, then the rate of removal in the future may depend solely 
onthe rate of growth of the healthy part of the stock ; in other 
words, only healthy trees need be measured in the sample plots. 
Supposing that the diseased and unhealthy part of the stock 
does grow more slowly, no harm will be done. For example, 
assume that healthy class I] trees grow to class I in 28 years, 
whilst inferior ones take 38 years. The felling cycle will be 
28 years. As to the healthy mature trees, it is assumed that their 
places will be filled up from the lower classes within this period; 
hence there can be no qitestion with regard to them, As to the 
inferior trees, Jess than fonr-fifths will come to maturity within 
the cycle of 28 years; given a mechanical rule that only trees of 
4' girth are to he felled, then more than this proportion will not 
be removed in the felling cycle. To compensate for the earlier 
sequence of fellings, fully one-fifth of the inferior stock will be 
saved tip for the second eycle. On the other hand, a felling cycle 
based on all trees, or on the inferiur oues only, would result im Joss. 

As an illustration of the preceding remarks, the figures worked 
out during the present year by the writer for the Dadua plots of 
1886, 1841 and !894 may be qaoted :—- 


Healthy trees 


ALL trees 


7. A healthy sil tree can more easily be recognized in the 
forest than defined on paper. Any trained forester with any 
experience at all of the species can point out healthy individuals, 
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Freedom from excres. . - : 

the bark and the Edition coe ne branches, smoothness of 
of vitdlity, The word *' sound ” has heck : voided. a ibna of the state 
of trees which appear vigorous and healthy - ee tly ate plenty 
are inore or less unsound within, The forccke os but which 
: 4 plot must use his own Judgment. Lengtlhand abeichie He 
stem, again, need not be considered so mauch, altho sieletay 

trees without huge forks low down are to be a ig fairly tall 

8. Number of trees to be measured —So far it has been 
assumed that sil is mature with a girth of 6’ at breast height, 
This has not yet been proved. In the better parts of Kheri there is 
every reason to belivve that “ physical ” maturity is not: reached 
pee Ton the other hand, but to a much smaller extent in the 

imber forests, there may be areas in which the tree ig mature 
at 5. Until“ physical” maturity of the individual tree is known, 
commercial” maturity of whole crops cannot be arrived at. So 
many undetermined factors enter into the question that, for the 
present, there is nothing for it but to continue the assumption 
as to 6 girth, This being soa girth of 4' 6” to 6’ (class IL) 
represents one stave short of maturity, As the rate of progress 
of the fellings depends on the rate of growth in this class, it 
follows that trees of clase IL are of more importance in @ plot 
than others of smaller dimensions. Class III trees are not nearly 
so important, and as for class IV trees, they need hardly be 
troubled about at all in this connection. 

. Reference is invited to the. figures given.in paragraph 3. These 
show that the Kheri plots will not be vearly as useful for the next 
30 years as they would have been (without increasing the number 
of trees measured), if only the classes had heen arranged inversely 
to what they ave. Too great stress carmot he laid on this matter. 
The practical requirements of the present generation arc of more 
importance than those of the next. The Working Plans Officer 
now wants data for class I]. Withont such data he is no better 
off than his predecessors, who had virtually to assume a figure for 
the most important part of a working-plan, vzz., the felling cycle, 
The fewer the ase«emptions that have to he made the greater the 
outturn as a rule; for one isinclined to err on the safe side when 
making deductions from insufficient data. Given full information 
as to the rate of growth of the principal species, such caution 
becomes unnecessary, As the quality of the etoek improves, so 
also will the !mpor!ance of this question increase. 

9, Before ptoceeding to indicate limits as to numbers in the 
different classes, the question may well be asked whether the 
existing ginth-classes are not too large. They have a range of 18”, 
For sample plot purposes this is too wide, Moreover, there is no 
upper limit to class I, ‘This should be remedied until the dimen- 
sions corresponding to maturity have been determined, es ecially 
as 6! is probably under the mark, Although a range of 12" would 
perhaps be smal! enough, to avoid disturbing the existing 
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nomenclature, the simplest plan appears to be to adopt a range of 
9" by dividing each class into two sub-classes (a) and (6), thas:— 
é ee 


Claas of { Sub-class Ta as So" to T 6t 
on ae a oF to 6 gy” 

Class IT ” “& awe Fo 8" to 6 OF 
1. eb br to Br ae 

lags TIL fo ow Illa av 8" to 4’ 6” 
\ " Wb 4. 8 GO" ta BF og” 

Class 1V { n IV-a 2 3" to 3 oO 
" Wa ow VY 6" toe 3" 

Class Vo... ” Ve 4. 0 Stole gr 


ast a Vv. a 0 0" to OF 9" 

_All trees over 6 feet in girth should not be elubbed together 
as in class 13 those over 7’ 6" shond be treated separately. 
Recognition of so many sub-classes is certainly not an unnecessary 
refinement in the onse of the better classes of sAl forest in Oudh, 
Besides, it only gives extra trouble at the time of starting plots, 
not aubsequently. Adupling the above sub-classes, in a typical 
plot in a selection worked sfl forest, there should be the following 
numbers of sil trees under measurement :— 


Sub-class le oe aan 
: es 3} 10 
a WwW 
: Ub io} 20 
Nie 12 
; Hté Re bt at 
lV-a a sa 18F 
ns Ce mag, ee 
Class Yo. Special plots. 


10. A slight ambiguity in terms may be noticed. It is 
usual in working-plims to state “the age af explottability.” This 
is generally taken as being the age corresponding to the lower 
limit of class I. In this sense the term is not synonymons with 
“ the average age of the trees emplotted,” which, under normal 
conditions, is equa’ to the age at the lower limit of class I + 
half the number of years in the felling cycle. Adopting the 
figures given in paragraph 6 and assuming that the sal grows at 
the same rate in class 1 as in class I], the average size of the 
trees felled in Kheri, if the stock wére formal, wonld he 6’ 9%, and 
the average age 124 years, Under conditions other than normal, 
of course, variations oceur. 

11, Tt will naturally be asked, how is it possible to find on 
one and the same area the above-mentioned numbers of suitable 
trees in the different classes, aud no more? It may be impossible, 
but the answer to this objection is, that there is no necessity 
te limit al] the classes to one and the same area. Herein lies a 
mistake made in the past. The number of trees in each class 
should not be subordinate to the area of the plots, but the 
reverse, To decid: on the number of trees first, and then to mark 
off the requisite aya, would be very little tnore trouble than to 
start with a basis of an area of two acres (in most cases) and to 
mark whatever trecs happen to be in it. : 

Tbe numbers given in paragraph 9 representa general case. 
Each type of forest, it is assumed, ought to have its own plot. If 
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the type contains few of class I, the numbers in that cl 
of course, be reduced. In coppice with standard foredtay, suelo, 
those in Oudh, where. it is assumed that class IT represents 
maturity, class { of the standards may be left out of consideration 
altogether in the sample plots for the Standards, and the numbers 
in the lower classes may be correspondingly reduced. At the 
same time in both high forest and coppice forest, if the type has 
old trees but is deficient in middle-aged ones, the numbers in 
classes Hf and UI should not be reduced. Let the area for these 
classes be correspondinzly larger instead, 

12, Shape and size of the plote.—Tho Kheri plots are 5. x 4 
chains, This rectangular shape would be rather troublesome with 
compound plots having the different classes extending over 
different areas, In plains forests linear plots are preferable. 
They can easily be laid out and looked after, In most forests 
there are plenty of narrow roads (8' to 15" wide), which would 
serve as a basis. If not, a sine could easilf he laid out, either 
straight or curved, and marked off by a good-sized ditch, 

(i) A road as baxe— : ‘ 

Starting from any convenient place A, select the trees for 
the plot belween } ch. and L ch. of the edge of (be road, Trees 
had better not be chosen within 4 ch, of the road, to guard 
against any possible effect on their growth of the opening along 
the road itself, 


In the course of abotit 10 ch. (A—B, say,) the requisite 
number in sub-class 1V-) will probably be found. From B 
onwards Mark no more of sub-class 1V-b, Some distance further 
on (A—C, say,) sufficient of sub-class 1V-a will be found. From Cc 
onwards mark no more of this sub-class, and so on; in the course 
of about a mile sll the required numbers will generally be 
obtainable. f ; 

‘Thus the plot, when complete, will contain— 
Selected trees of sub-vlass I-a from A to K. 
Lb, AtoH. 
Hea, AtoG, 
I-b 4. AtoF. 
» Ilka , Ato. 
1b, Ato D. 
Iv-4  Atoc. 
IV-6  AtoB. 


SAMPLE PLOTS, 305 


ie of substantial posts 
of the intermediate places would maka it easy to locate th 
atany time. Ifa broad clearing, such as a 50) or 100" ine a 


used asa base lina, the inner limit with i 

5 ithin which trees are 

Neen ene he inereased in the same proportion of ies 
+ Joy W "oli i 

re oie ‘a 100’ line the distance should be not less 


Gi, A special ditch as base— ; 
The general idea is the same as with @ road. 


be left in the iqiddle. Th No space need 
within § chain of at teak, 2 trees can be selected anywhere 


at A, K, and at one or more 


Bitchy 


As already remarked, the base line may be either straight or 
eurved, whichever is more convenient, In the hills a rectangular 
or, may be, an irvegular form of plot will probably be found most 
convenient. Th principle af corapound areas reznains the same, 
and plots can bc laid out in a similar manner by merely increas- 
ing the breadth and diminishing the length. 

13. Speciel plots for class V.~Outside influences exert 
such a powerful effect on the trees in a forest in early youth, that 
it is donbtful if any precise information can be obtained by the 
periodical measurement of a few single trees of claas V. 

‘lo find out the average time required to produce trees up to 
1’ 6" in girth, attention should rather he devoted to the young 
crop as a whole. For this purpose special plots are required. 
Out of 2,000 or more seedlings to the aere, as a rule, Jess than 
one per cent. will ever come to maturity, The particular 20 
individuals cannot, however, be singled out and watched. It is 
impossible to tell one from another, But, starting with an area 
containing, of class V, only seedlings a year or two old, it should 
be possible to {md out how long one per cent. require to attain a 
girth of 18”. ‘To be on the safe side, let the observation be made 
for 10 per cent. 

A emall area of known size (say, 1 or 2 sq. shains) can be 
marked off. A good method of distinguishing the individuals 
under observaiion does not readily suggest itself. Two ways 
occur to the w iter— 

(2) Uprooting of all seedlings between 3” and 18” in girth 
ut the bage, thus leaving an interval of 15” between 
the seedlings to be studied and the smallest saplings 
in class TV, 
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(b) Attachment of small metal labels by wi 
a specified number. ied eee 

ss an Wace , of the seedlings under 3” in 
; ethod (a) is simple, but il ha: Fecti 
introducing a set of att ifeial conditions, a tee ne 
unsafe to depend solely on the data thus obtained. Method (6' 
ig, therefore, to be preferred. Care must be taken ‘to have i ey 
wire loops, and to see that these are slackened every five vente ae 
required, Yhe labels need not necessarily be numbered, ‘The 
plot should be fenced to guard as much as possible against 
damage by animals. 

By counting and measuring every five years, it should 
ultimately be possible to tell— 

(i) When my per cent, of ‘he original number are ie in girth 


ai, wots " ” 


Gil), 40 5 » » ” 12" At brenat 
- ” 70 ” ” " " i, a height 
ie yy 


except in the Grst few years of tnanagement, Where fellings have 
been started, the succession of coupes forms a series of young 
crops of known ages, The average girths of those percentages 
which will ultimately coustitate the commerciall} mature crop 
can easily be ascertained. 

* The “ Standards” can, of course, be treated in the manner 
already described. 

15. Selection of species to be measured.— Although only the 
sal has been referred to in particular in the foregoing notes, yet 
the latter are applicable, in a’ general sense, te any important 
species, Salis so much the most important tree in Oudh, both 
on account of ifs predominaftce in the forests and also beeause of 
the demand for its timber and fuel, that other species have been 
more or less left out in the cold. This should not be so. Even 
though, compared to that for sil, the present demand for them 
may be sinal) and the future prospects poor, still the determination 
of the rate of growth of some of the secondary species is of 
sufficient scientific interest to be worth the extra labour required 
for recording it, 

The following species, other than sil, might well be studied 
in Gudh :—~ 

Acaina (Terminalia tomentosa). 

Tikwi (Adine cordfolia). 

Shisham (Lelbergia Stsoo). 

Khair (Acacia Catechu). 

Dhau (Anogetasus latifolia). . 

fé is not suggesti:d that separate plots for all these species 

should be established in all divisions, but that a general scheme 
for the whole circle would be worth drawing up. Neither would 
the numbers for eal given in paragraph $ be necessary. In many 
eases also sufficient Asaina and Tikwi might be found in the sal 
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plots to obviate the 
however, care crea be for separate plots, In this connection 
> id be taken to choose onl. : 
trees of the secondary species in the s& yesgoou-and. ‘Healthy 
shift with any anc every DR pate ete Take: 
PART a1 haytpers to be handy. 
= 

16. ae Br ta ia 
be recorded on a ground ing Lae era selected tree should 
the co-ordinates of each no i: a scale of 16" to the mile, and 
These co-ordinates will be ae sould be noted in the plot register, 
offset on the base line, and ae vie, the length of the 
from the zero of the base line ‘Ae an the: font of the. offvet 
SE these pacnrdecnt-engil rea n illustration of the usefulness 
and 1881 have not been tee The old Dudua plots of 1880 
ago the writer examined the pl . “ since 1892. A few months 
peared, but the trees were i nee Several nugtbers, had disap 
which were prepared when tl en ie from the map and register, 
Bhira Sub-division there aa eee were firat started, In the 
can be made of them for want of ach Mae ped oy further use 

MPN oi bes ing oft treseces Exel apeoled. register, . 

have its own set ol serial numbers. Opinions difk crloy should 
method of numbering the t So aes as to the best 

g the Tees. me officers prefer painting the 
figures on the bak. The writer pieters stamping the numbers 
on the tin plates, 1” x 4", and fixing these lnose/y to the trees with 
wire nails, 4” long, driven in about 
14”. In most divisions sets of iron 
numbers are.used for logs. Tf not, a 
set could be made for a few rupees. 
They give a very permanent impres- 
sion. The numbers should not be 
painted on the tins, and the tins should 
not be firmly fixed by nails driven 
right in. The old Dudua plots may 
again be referred to. The numbers were printed on thick iron 
plates, about 3” 4", firmly fixed by two nails each, une above and 
one. below, the nails being driven in right up to the heads, In the 
course of the past 20 years the paint has been obliterated in several 
cases, and many of the plates have been forced off altgether. 
Where one nail held fast, the plate has been almost completely 
buried in the wood, more or less transversely, by the growth of a 
awelling all round it. Besiles spoiling the timber, sueh ebstruc- 
tione no doubt interfere with the growth of the trees, and so make 
the latter useles~ for measurement. Thetins should be attended 
to, and renewed as required, at each periodical measurement. 

18, Rings on the trees —The periodical measurements must 
be made at the same place on the stem. This is ensured by paint- 
ing awhite ring round each tree, and by always placing the tape on 
it with the upper edges of the two coincident. The paint should 
be of good quality. English paint is best; bazaar stuff should be 
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avoided. If good material is used, the rings will i 
al for ten to fifteen years at least, Coase sigild be skis eas 
the brush right into the cracks in the bark. The outer projecting 
parts are the first to flake off. The inner parts remain Hon er. 
Lastly, the ring should not he painted over any eecrea bios 7 
irregularity on the stem, This is of great importance. So long as 
the rings are easily within reach, it does not matter at all at what 
exact height they are from the ground. Sir D. Brandis, as far 
back as 1880, laid special stress on this point (see Appendix A). 
Attention is invited to the above details, because they have 
not always been observed in the past. Inferior paint has’ some- 


times heen used; and, owing to a too rigid adherence to the 4° 6” 
rule, rings do sometimes ran over swellings, or where the stems 
have sloping surfices on one side. Over five per cent. of the 
measurements in Kheri are of little valne for these reasons, 

19. Month of Meraurement —Reference to Appendix A will 
row that Sir D. Brandis advocated the measurement of the trees 
twice a year—in December and April, respectively. This seems 
too great a refinement, ‘The bark flakes off irregularly, and is 
elastic, d.¢, the layers can be pressel inwards to some extent if 
the tape is held at all tightly. For these reasons the records of 
annual measurements show great variations; one year the figure 
may he the same or a trifle less than it was the year before, and 
the following year there may be a Jarge increase. It is doubtful 
if any information as to the season of growth can be obtained from 
ordinary gitth-measurements. The time of measurement may 
well be left to the discretion of the Divisional Officer, so long as 
the successive measurements of the same plot are made at the 
same time each year. ‘The different plots should be measured at 
different times, the Divisional Officer can then generally arrange 
to attend to them him-elf. 

20. ‘The second year’s measurements are of useas a check 
on clerical mistakes in the record of those taken in the first 
year, but heyond this, as already explained, annual measnrements 
are of no particular value, Onee in five to eight years is quite 
sufficient for the measurement of girth and crown. The intervals, 
however, should be regular as far as possible. This can easily 
be managed except, perhaps, for the first few years, even when 
several plots are started simultaneously, With five years’ 
intervals, and 15 plots ina division, the measuremente could be 


arranged somewhat as follows :— 
Plot. 


ea 


1 to 15, Jet measurement. 
1 to 7, check measurement. 
Ste 15 du. 


"1 £05, 2nd measurement (after an interval of 4 years from Ist measurement). 
ftow do. do. ( do. a” do. dy, : 
ll to 15 do, do. ¢ do. 6 do. do, 


Soh to 6’ard menmncement (after an interval of'8 years from Ind maasuremant). 
Bto 10 da, do, ( do. 5 do. 10. a 
lite do. do, do, & do. do. 
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Tf all plots are not started in r 
ean be simpler, with regular dene hs cat the. armangement 
Whatever the plan may be, it sh rom the commencement. 
pacer) : y be, it should be drawn up and put on 

21. Crown me 7 : F 
the different classes ee of ot i = growth in girth in 
ee of different Jocalities, when tis teceg. i eee 
ment. grow under approximately similar conditi ha 
development in the plots under comparis conditions as to crown 

ti i ison. Recording the total 
sectional area per acre of all stems. ae end bad g < Lota, 
use, as the classes could not be separately went : would be of little 
manner ; half-a-dozen poles of a foot each would @ ees 
one tree of 6 feet, although a Count -as-equial to 
as two dozen of the forex Be ee tak Seta much: ground 
to base the comparison on the eectional aren Paipeinne steele 
midday shadows enn easily be measured A ste i fee we The 
to take the depth of the crowns into Sccount : phe a a would: bs 
impracticable on a large scale. j bub ttue: wonld be 

The trees should i Te 

(i) Dominant a ie classified ae followss-— 

(ii) Dominated (2, $a). 

4 . overtopped by a single tree on one aide only. 
7 = overtopped half-way round, . 
es. : ‘d= overtopped all round, 

The crown measurements should be repeated, and the classifi- 
cation be revised us often as the girth-measurements are taken. 

22, Register of plots.—Sample plot-regiaters are not foften 
referred to, except: on the rare oceasions when a working-plan is 
in course of preparation, This may be partly due to trees of all 
sizes and species being mixed up together according as the serial 
numbers happen to ran, The growth of trees in the same class 
cannot be compared at a glance. A better plan is to have separate 
pages for the different species and to arrange the trees according 
to size. This can be done, in the first instance, down to single 
inches, without much trouble. Decimals need not, be considered 
jn this arrangement. The trees can also be arranged in groups 
with a range of 9 inches, corresponding to the sub-classes slready 
suggested. Between each group as many lines can be-left blank 
as there are trees in the next smaller group, When any measure- 
ment subsequent: to the first shows that a tree has passed into the 
next higher suh-cluss, from that time forward its measurements 
should be recorded in the jatter. For example, suppose the 
measurements of a tree are— 


Ist year as on gat 
6h ne ie 415 
Mth jy oe ade BG 

1th | BOAT 


To treat such a tree in the register as being always in class 
IM would not be correct. The exact year when it passed into class 
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II does not matter; but, for the first six years the tree should be 
treated as belonging to class III and aflerwardy as belonging to 
class IL, Some of the trees in the old Dudua plot have passed 
thraugh a whole class of 18 inches since 1880. 

23. One little detail may be mentioned, only to be avoided, 
viz., the survival, in some instances, of the “parts” of an inch. 
Decimals are much simpler. : 

24, Instead of having separate books for different ranges, 
all plots in a division should be recorded in one book ; better still, 
one for a whole cirele. When the initial measurements and plans 
are complete, they could be printed, with blank columns for later 
years, and bound up with the working-plan for the forest; to which 
they refer. This would be well worth the little extra expense 
involved. 

PART Il. 
Sampce PLor Russ. 
26. {A)—Trees over 18 inches in girth in high Forest. 


a ined 


Rules, Selection and Preparation of Plots. Paragraphs. 
1 A plot is to be « hosen for each type of forest. 
2 Whe ize of a plet isto dopend on the number of trees| 11, 


to be measured ; not the reverse, 
All girth-classex uced not necessarily be spread over 
. an equal area. 
3 Only selected trees are to he measured, vigorous and Tto 7% 
healthy ones being chosen, Asa rule, the following 
kinds of trecs are not to be selected :— 
Gi) Isokited ones with large crowns. ’ 
(ii) Short. and crooked ones, ~ 
(iii) Copy-ice shoots, 


4 Plots are requited for each of the following species <— 
Mal we nal divisions. 
Asaina as fo we wee itis 
Tikwi 1 | x mee test ise 
“te ¢ required in all divisions ; 
Shisham fe oy 4 
Khair the Conservator to devide, 
Dhaw 


The plots need not be in separate places, if suitable 
trees of more than one specics are available in one 
place, : | 

5 ‘Tie number of trees selected in cach plot is mot to be} 8 and 9 

leas than the {ollowing, without the epecial sanction 

of the Conservator 


ee ge] ie | for other 
yar yor] 12 
vst, 23" ei 


crass. | Subs | Limits. wa Rawanns. 
ata Trees. 
over Vet oe Ty 
4 a |W eto? 6" & 
Toiej) blo, oor} 6 [en musibers for : 
a jase eo" | qe the principal 
aoa{ o lio sat] ie |} species : propor- 
a |xor lane} a tlonutely lose 
mL | 
‘ 
aa 


spectes, 


10 


iN 


2 


18 


4 


15 
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PART ITE. 
Samp_e Piotr Ruces. 


(A)—Trees over 18 tuches in girth in high Forest. 


Selection and Preparation of Plots. 


Patagraphs, 


| 


The sclectid trees are to be i 
ects personally inspected b 
the Divisional Officer before being coped. 4 


The linear form of plot isto be adopted, unless any 12 
other form is preferable in special vases, to be sanc~ 
tioned by the Conservator. 


Narrow reads (15' to 10’) as base lines are preferable 12 
to broad ones (15’ to 100’), as the trees can be select- 
ed nearer to them than with the latter, 


Base lines, other than ronds, are to be ditched (2'% 2). 12 
Tn all cages the terminals are ta be marked by good, 
swbstan tial posts, dressed anc tarred. 


Plots, other than linear ones, are to be ditched all 


round. 


With a oad or fire-line as base line, the trees are not: 12 


to be chosen within # distance equal to twice the 
width cf the clearing, or more than 2 chain greater 
than this distance, measured from the edge of the 
road or line. 


‘With a special base line the trees are all to be chosen 


within } chain thereof. 


The position of caeh tree is to be recorded— 


(i) cna map on a scale of not less than 16” to 16 
the mile ; 


Gi) ing register. 


Phe trens are to be serially numbered (cach species in Ww 


a sepirate series) with tins (47 X_ 4"), loosely fixed 
by 4" wire nails driven in about 1)”, ‘The numbers 
are ty. be stamped (not painted) on the tins. 


When painting rings on the trees the following details 13 
are t) be observed i-- 


(a) The rings are to pe at right angles to the axes} 
of the trees. 


@) The rings are to be mote or leas at breast 
height from the ground, but jrregularitics 
or excrescences must be serapulously 

avaided. 


() A good brand of rine oxide is to be used, not 
cheap bazaar material, 


The rings and tins tire to be renewed as often as Pe- 
quired. With good paint, once in Jo to 15 years 
will generally he onough for the former, 
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PART UL 
Sampte Por Ruts. 


{A)—~Trees over 18 inckes in girth in high Forest, 


Rules, S:-lection and Preparation of Plots. Paragraphs. 


Meagurementa, 


16 ... | Girths and crowns are to be measured in the Ist, 2nd, 20 
and every Sth year. 


vi ww | So long av no change is subsequently made, the month 19 
of meas:-rement is immaterial, the work being finisit- 
ola clear month before the end of the working 
season. 


18 «. (All girth-meagurements are to be made with the upper 18 
ede of the tape touching the upper edges of the 
Tings, 


39 4. | The tension on the tape Js to be only just enfficient to 
hold ths Jatter in position. 


19 
Il the measurements are to be taken by a gazetted 
* a ert preferably by the Divisional Officer himsel£), 
21 an | The tres are ta be classified as follows :— 
G) Dominant (= D in register)» s 


(8) Dominated (1, 2, din register), 


overtapped by @ single tres on one ai 


| 


side only. 


overtopped half-way round, 


| 


d = Svertopped all round. 

22 a. | The trees are to be arranged in the register according 99 
to girths, down to whole inches, 10 to 15 lines being 

left blank between consecative sub-classes, 

23 ve | Wher a periodical measurement shows that a tree has 22 
parsed into the next sub-class, that mensurement is 

to ve recorded in two places in the register 

(1) in ita place in contingation of preceding figures; 


(2) by transfer of the tree fo the bottom of the 
next higher sub-class. 


24 *... 1" Paris” of am inch are not to be used ; only decimals 22 


25 «| The register {s to be kept in the following form :—~- 22 
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SAMPLE PLOTS. 


Selection and Preparation of Plots, 


Paragraphs. 


B.— Class V—plots, 


A known area (| to 2 sq. ch.) Isto be permanently 
demarented by a diteh, if necessary ; the plot should | 
be fenced. 


All, or a specified number of the seedlings under 3" 
in girth at the base are to be labelled with small 
metal plates loosely attached by wire. Coppice 
shoots are not to be labelled, 


The seedlings aie to be counted and measured every 
five years until 10 per cont, haveatlained low girth 
of 18" at breast-height. 


C.~Coppice Forests. 

Enumeration surveys are to be made ina scries of 

eoupes of known age and averages to be taken from 
the best 75 pur cent. of the crops, 

Standards are t» bo treated ag in high forest 


(To be continued.) 


13 


13 


14 


14 


F, A, LEETE, 
Deputy Conservator of Forests, 


V.i-SHIKAR AND TRAVEL. 
Only a Cub. 


- That there was tigress in the jungles somewhere near my camp 
I knew, but she could not be persuaded to kill any of the baits 
that I had had tied up for her, Her tracks one morning showed 
that she had gone along a nullah not ten yards from one of the 
tied-up bullocks, but she had not touched it, and it seemed ag if 
she fed on gamé only, as no damage to any of the cattle herds in 
the neighbourhocd had been reported. I had quite given up all 
hope of peiting a shot at her, and had, on my last day at the 
village of A., arranged for coolies to be collected to beat through a 
hill near my cap which was a sure find for Ibear (if only they 
could he persuaded to break, which was not aways the case, as 
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t see tas 
hat a kill had taken place ina nnllah oe ie "et 
hh 


and i 
my camp. On going to inspect. the place where this had 


little of it had been eaten. The tracks 


eub with the tigress—a fact of which I be 


me, those on the left extending up to the foot of the hill, While 
Jaying the stops on the left my shikari came face to face with the 
tigress who was sleeping afone—the cub not being with her, at 
Jeast my shitart did not see it—in a small depression at the foot 
of the hill, Fortunately, on being disturbed; she bounded off inta 
the forest through which the beaters were to pass: 

I had waited about two hours in my mackan before 
Theard the welcome sound of the beaters advancing, and asl 
lifted wp and cocked my rifle, T scared a covey af bush quail, that 
had allowed me to watch them feeding among the afl leaves below 
me, and they scurried away across the dry stream and into the 
grasa on my tight, Ten minytes later I heard the sound of an 
animal coming towards me on my right; at first I thought if must 
be the tigress as ‘it made so much noise among the dry leaves 
in the nullah, but it was only a four-horned antelope-buck 
that stood and looked at me and offereda most tempting shot af 
twenty yards which, of course, I did not take, Then after 
another wait of 10 or 15 minutes, the tiger-cub appeared. It 
came towards me across the bed of the nullah at a good rate, and T 
fired, when it was almost below me, between the shoulders, killing 


it at once, 
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All this time I was not awate that the tigress was in the 
beat, as my shikaré did not tell me till afterwards that he had 
almost stumbled upon her as he waa laying out the steps, and 
I was consequently very pleased to hear a low growl that could 
only come from her, soon after I had shot the cub. I heard her 
moving about the bed of the nullah, apparently coming and 
re-crossing it, and thougl? [ imagine she saw me, T never caught a 
glimpse of her, untilthe beaters were nearly up to ber, and then 
she sprang across the nullah and through the. grass to my left 
offering me two snap shots, both of which were unfortunately 
misses, They were hoth difficult shots; the first among the trees, 
and as there wasa bend in the nullah when she crossed it, T could 
not get » clear view of her; and the second, inthe long grass. 
The latter { ought to have made fairly sure of, but as | was on the 
point of firing I noticed that one of the stops, who was in a low 
tree to my left and rather below me, was almost in the line of 
fire, and I had to hold my fire until the tigress got well clear 
of this line. This delay put me off my shot, and, in all probability, 
accounted for my miss, After the beaters had come up. and I had 
searched carefully to see if either of my shots at the tigress had 
taken effect, Idecide! on another beat, through the low bill that 
TL have already said was situated bchind where 1 lad been stationed. 
The tigress’s track lay straight in this direction, and it appeared 
asif she must be lying up theres but the _beat, which was a 
miserable, uncomfortable one, as 8 drizzling rain set in while the 
stops were being placed, proved blank, and we found that the 
tigress had made for this hill; but instead of ascending it, she 
had skirted along its footand gone thence to some thick jungle and 
hills to the south-west. It wee ie reaheas ig Busey ee 

had 8 miles to ge to Mm, p 
fon anther OF ine ney for ae near the herigoii, e T had to be 


contented with the cub I bad bagged, and leave the mother for 
aome future occasion, + 


AMTONG, 42. 
Raipur, C.P. LONG TOM. 


VI-EXTRACTS, NOTES AND QUERIES. 


A Visit to Dr. Sohlich’s Forests at Mirwart, 
By Colonel F. Batuey. 


The following notes, made by me during a visit paid in the 
spring of 1898 to Dr. Schlich’s estate of Mirwart, in the Helgian 
Ardennes, may, I hope, interest readers of the Vranartctions. 
Mirwart lies on the main line of railway running between Brussels 
and Metz, Much of this hilly region is stil] under forest, of which 
2,844 acres belong to the estate. The woods, at an elevation: 
ranging from 900 tu 1,300 feet above sea-level, occupy a series of 
undulating hills with rounded tops, which are frequently extended 


A VISIT TO DR, SCHIICH’S FORESTS AT MIRWART. 323 


into plateaux. The rock is clay slate. ‘The soil is f 
part a somewhat stiffloam, tat aay is found in neoieae te 
oil is shallow, rocky or stony on southern aspects, but elyewhera 
it is af goud depth. The mean annual rainfall is from 33 to 40 
inches. 

The growing stock is constituted as follows :—Sixty acres of 
oak coppice, which is ta undergo conversion into high forest; 100 
acres of Seots pine, from fifteen to thirty years old; and the 
remainder, 2,684 acres, carrying crops of beech and oak, generally 
mixed with a small proportion of hornbeam, sycamore and Norway 
maple. Abont 2,000 acres of the last-named area have heen 
under-planted with spruce, except in the most choice localities, 
where either searns have heen dibbled in or one-year old oak 
seedlings Lave lieen planted to the number of 8,000 to the acre. 


Grand Campe. 


A forest of beech, oak, and other hardwood trees of all ages, 
the remnant of a forest formerly worked on the “ Selection” system. 
The stock had heen very irregular; and though ina few places it 
was sufficient, the erop was for the most part far too thin, yielding 
an annual increment of perhaps not more than 16 to 20 cubic feet 
per aeré, instead of 100 eubic feet, as it should have done. It was 
desired to remedy this state of things, and to obtain a full incre- 
ment from the soi] by under-planting with spruce, to he grown for 
pit-props, Bub notwithstanding the general deficiency in the 
stock, some thinning had to be done in places in order to permit 
the introduction of the spruce; and a secondary object of this 
treatment was to realise the value of the trees to be thus taken 
out. 

The gencral rule followed in thinning was to remove all 
mature trees, with such as were diseased, injured, or misshapen, 
and would not improve sufficiently to warrant their being left 
standing throughout the rotation of the spruce, that is, fora period 
of forty years. In the denser parts, however, which occupied but 
a small proportion of the area, under-planting was nob con- 
templated ; and here fewer trees were taken out, the object being 
to leave the cover as complete as possible, 

After this thinning, the greater part of the urea carried a 
light crop of from 40 or 60 hardwoods to the acre; and these 
were carefully pruned toa height of about 16 feet from the ground, 
a} branches ander 3 inches in diameter being cut off elose to the 
stem; the spruce were then introduced, 2-year—l-year plants 
being ‘pitted at 4 feet 3 inch intervals (2,400 to the acre). 

‘An area of 1,700 acres on the estate has now {in 1900) been 
treated on this principle. The oldest of these spruce plantations, 
450 acres in extent, and planted during the season of 1893-94, 
hag alfeady attained a height of 12 feet, and, growing vigorously, 
presents a remarkably healthy appearance. After the lapse of 
forty years the spruce will be ent for pit-props, and the remaining 
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hardwood standards will be dealt with as may. then appear 
expedient. 


Yn order to carry out the fellings of spruce, tho forest, which 
will bear an even-aged under-crop of that species, will be divided 
into four blocks ; and, to avoid risk of damage by insects, through 
felling in successive yeavs on adjacent compartments, the cuttings 
will be arranged as follows :— 


First Year in Block A, Third Year in Block C, 
Second Year in Block B, | Fourth Year in Block D; 


after which they will recommence in the Block A, so that there 
will be a clear interval of four years between two successive 
cuttings in any block, 

. Where the young: spruce may be interfered with by coppice 
shoots already existing, or spriaging upas a result of the thinning, 
they will have to ha protected by cutting back the coppice. In 
similar woods, where the soil was not considered good enough 
for spruce, the White (Weymouth) pine has been substituted for 
it. 

Five-Hunived Acre Forest of Hardwoods. 


Here, though the stock was deficient, and the annual incre=- 
ment much below what it should havo been, the crop was far 
better than that found in Grand Campe, but the proportion of oak 
was too small. The treatment laid down was to pick out the 
thinner parts, where the scantiness of the crap was not; due to 
poverty of soil, and to extend them by thinnings, made with a 
view to the planting of one-year old oak seedlings to the number 
of 8,000 to the acre, or abont 2 feet 4 inches apart. It had origin- 
ally been intended to introduce the oak by dibbling in acorns 
at intervals of 12 to 15 inches, but this intention had to be 
abandoned owing to the depredations committed by mice. After 
about ten years, when the young oaks have had time to establish 
themselves, the denser parts of the wood will be regenerated for 
beech; and the result will be a mixed forest of oak and beech, 
arranged in groups, the oak being at least ten years older than 
the beech. 

At Mirwart it is not advisable to leave isolated beech stan- 
dards, as they are liable to injury, inducing disease, occasioned by 
the direct impact of the sun’s rays on their exposed stems, 
especially during severe frost. Beech standards also expand their 
crowns too widely, and grow into trees of amall value, 


Oak Coppice on a Southern Slope. 


‘ A worn-out coppice. The open space has been planted up 
with oak seedlings, which were destined to grow into standarda, 
and to yield additional and vigorous stools for coppice. In “places 
where the soil is very poor, Scots pine had been planted between 
the stools, 
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it very irregular beech-wood, consisting chi } i 
‘some trees of Iarzer size, and a few Bejan ene ay 
1; 7 . 3 F J 
sown beech seedlings, in patches up to ten years old. ce i 
The treatment. was to be as follows, viz, ;— 
(@) To widen openings over natural growth of heech, and 
thus permit its extension. : 
(6) Where the cover was light enough, and the natural 
growth of beech insufficient or absent, to under-plant 
with spruce, . 
(c) To plant larches here and there amongst the natura 
growth of beech, and amongst the young spruce int 
the more open parts. 
(d) To defia for a time the regeneration of the denser parts 
of the crop. 
The result of this treatment will be a mixed crop of heech 
and spruce, arringed in groups, with some larch scattered 
throughout them. 


Bunge W'Estang, 

Swampy ground, with a thin young coppice of birch, oak and 
other species. ‘The ground had been planted up with spruce at 
8 feet 3 imch intervals; the plants were looking yellow, and 
many of them were making but little progress, especially in the 
wetter places. [ut on the liltle bank made by soil thrown out 
of the ditches, they were doing well. ° A good plan might have 
heen to make small ditches and ridges at 8 or 10 feet apart, and 
to plant spruce on the ridges. The intervals between the lines 
thus formed might have been stocked with birch, which, however, 
grows spontaneously in places, 

A little farther on we entered a thin forest of heech poles 
under-planted with spruce, a few onks being seen inthe thinner parts. 
fa Hure du Chapear. 

A forest situated on an open, sunny, southern stope, the soil 
being thin, dry and stony, with a covering of short grass and 
herbs from 6 to i2inches high. The ground was to he sown 
with Seots pine, in accordance with on old local practice, ag 
follows :— 

The denser parts of the herhage to be burned off, and the seed 
to be. sown broudeast without further preparation of the soil. 

. Shallow trenches, from 8 to 4 inches deep, to be then dug with 
pick and shovel at 64 feet intervals, the sods and soi] being seatter- 
ed between the trenches. This soil, together with that knocked 
out of the sods, falling through the herbage, was to afford'a light 
covering to the seed. : : ' 

The estimated cost of this method of sowing is 10s. for the 
seed and 32s, for the work, it all £2-28. per acre, 

= Fosse Orban, ° 
_ Mere thinuings of undesirable trees had been made, aud a 
light erop, consisting principally of oak, remained ; this was to be 
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under-planted with spruce, the oaks being pruned up to a height 
of about 16 feet. The shade was for the most part too heavy for 
crop of Scota pine, but this tree has since been sown on the 
more open and drier portions of the area. 


Saping de Biolin--30 Aerea. 


A crop of Seats pine, about twenty-four years old, raised by 
broadcast sowing. - 

The first theaning had been made at the age of nineteen 
“years, when dead. injured, misshapen, and suppressed trees only 
were taken. Ii renlised about 4s. an acre net. <A second thinning 
had been made at the age of twenty-one years; it was similar 
jn character, and realised about 168, an acre net. A third thinning 
had been made (at the age of twenty-four years). It resembled 
the above, but a few additional stems were removed from patches 
which appeared too dense. If realised £2 an acre net, The crop 
remaining after the third thinning consisted of about eighteen 
hundred stems tthe acre, or about half the number that had been 
previously cut ont, The height of the dominant trees was 39 feet, 
their diameter being 5 inches at 4} fect above the ground. Dead 
branches had been knocked off up to a height of 8 feet. The 
ground was covered with moss, nnmixed with grass, indicating 
that the cover was not too open, A fourth thinning, similar to the 
third, has since heen made at the age of twenty-seven years, and 
haa realised £4 an acre net. A fifih thinning will be made at the 
age of thirty years. It will be somewhat heavier than those preeed- 
ing it, in order to allow the remaining trees to expand more rapidly 
in girth. Itis expected to yield £8 an acre net. The crop on the 
ground after this thinning will be about six hundred trees to 
the acre. - 2 ‘ 

Tf it be then decided to clean-fell for pit-wood at the age of 
forty years, and if it be evident that the desired diameter will 
he ‘attained at that age, the crop may be left alone; but, if 
necessary, a siath thinning will be made between the thirty-sixth 
and the thirty-cighth years, inorder to promote the further 
development in diameter of the final crop. This crop, together 
with the produce of the sixth thinning, if made, ia expected to 
realise from £55 to £65, or, say, £60 an acre net. After it has 
heen removed, the ground will be ye-sown with Scots pine. 

, The financial returns will probably work out somewhat as 
follows, viz :— 


Fourth 27 oy 
Fifth 4, 30 
Final erop at) 400 


gos 
First thinning st 19 years... oh 0 4 realised, 
Sccond oy 2D go a Oy 
Third " way a rn ; " 

8 

0 


0 

0 i 

0 expected. 
0 co 


2 


Tolal 750 an acre net, 
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“price equivalent to £1-176.-6d. per 


The produce of the Mj 
. t @ Mirwart i 
auction, by private contract, or oe 


fhe = aves he rane ith year it should be decided to Jet 
produce timber of larger size, inet, d of i 
bs ale tee forty years for pit-wood, a thinaing sain gs 
ade sufficient to permit the i sti 
beech; and files highiies Eriareieerade on andes ctr of 
time to time, to enable the hereh ee tee yey dey from 
thinn} 3 he heech todevelop. Tite produce of these 
innings will be sold as pit-wood, and the best of the Scots pi 
ris stable dee oe te Standards until they attain their yee 
ofitable dimensions. The final ¢ H), i 
consist of pure beech. al crop will, in the end, probably 
Had the crop of Sapins de Biolin been composed of spruce 
instead of Scots pine, the rotation of forty years for pit-wood 
might have bec m adhered to; but the first thinning would probably 
not have been required until abont the twenty-fifth year. Even 
at that age the number of dead, dying, ard suppressed trees 
would probabl: have been small, and it might have been found 
necessary to remove a portion of the healthy stems in order to 
afford more rowing’ space for those left upon the gronnd. 
Thinnings might have been necessary at short intcrvals between 
the twenty-fillh and the thirty-second years, after which a com~ 
paratively heavy thinning would bave been made, in order to 
allow the stems of the final crop to put on girth, At the age of 
forty years tle erop per acre might have been expected to consist 
of from 800 t2 900 trees (as compared with £00 in the case of 
Scots pine), these trees being about 56 feet high and having a 
girth at breact-height of about 18 inches, The volume of such a 
crop would he about 30 per cent. bigher than the crop of Scots 
pine, and the yield per acre per annum might approach 150 enbic 
feet. On the etovk being removed, it woald probably have been 
renewed by planting spruce at 4 feet intervale. 
A Hill-Side, : : ee 
from which a crop of Scots pine, consisting of G00 trees to the 
acre, and forty years old, had been cut for pit-wood in 1892, 
The ground had then been planted up with Scots pine, spruce, 
and White | Weymouth) pine, The treatment contemplated was 
to utilise all fhinnings made up to the age of forty years as pit- 
wood, ‘The greater part of the Scots pine would he taken ont 
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1 he remai 

pine, would he allowed 

d of the rotation, the are: 

re pes of natural rege 

tion Surve 

: A matter well worth recor in sonal eti i 

- ee in which Dr. Schlich Rede sey oy pane eli 
1 survey of them. He Spent three days in a ag 

through all the blocks whick make up his total pee 9,844 ¢ ee 


Once within the woods, he commenced by marking off upon the 


penn an. area of one-tenth of an acre. (On this small plot he 
stimated the value of every - tree; be then walked on, at an 
éven pace, for exactly fen minutes hy the watch, when he halted, 
marked off a second area of one-tenth of an acre, and likewise 
estimated the value of every tree upon it, He proceeded in 
this manner throughout the whole of the three days ; and adopt 
ing the measured plots as sample areas, he calentated from them 
the money value of the stock standing on the various blecks of the 
forest and on the whole property. : 
Te has since been able to check the correctness of 4 portion of 
his work, and the following figures may be taken as fairly repre- 
senting the degree of accuracy he attained. A block called Les 
Loches’ was estimated 40 carry stock worth £11,960. Having ent 
and sold timber from this block to the net value of £8,400, he 
earefally measured what was left, and found it worth £3,960. 
Vhese two values added together amount to £12,360, only £400, 
or 34 per cent. in excess of his valuation. On the whole, so far 
av he has data for forming an opinion, Dr. Schlich believes that 
his other estimates will turn out to be from 4 to 5 per cent. below 
the actual values, and will thus leave a suitable margin to meet. 
unforeseen contingencies, Considering the very irregular nature 
of the crop, which changed in character every few yards, the results 
attained by his rapid survey are truly astonishing. They testify 
ina remarkable manner to bis experience and skill in estimating. — 
Transactions of tke Royal Scoltesh Arboricultural Society. 
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Rotation and Possibility in Selection Forests, 
By W. Scatica, €.LE., Ph. D.* 

In the March Number of 1901 you brought out an article by 
Mr. Gleadow on “ Rotation and Possibility in Selection Forests.” 
That article had heen inspired by one of M. Broilliard’s, headed 
“Une Catachrése Forestiére,” published in the Revue des Haux et 
Foréts of the 1st October, 1900. Allow me to invite your attention 
te the Revue des Euux et Foréts of the lst January, 1901, where 
you will find a short article by me on the same subject. : 

Mr. Gleadow seems to be affected by the term rotation (re-— 
volution) somewhat in the same way as the conventional Spanish 
bull by a piece of red cloth, and yet he uses that abused ‘thing’ 
every day of his life, though he may not be conscious of it. Un- 
fortunately, Iam at this moment overburdened with work, or I 
should have gone fully into the details of the matter. May I ask 
you to publish the accompanying translation of my little article, 
and I promise you that I shall return to the subject as soon as 
Ican find the necessary time. 

In the meantime I beg to point out that Mr. Gleadow is wide 
of the mark when he says that Judeich, “the Great German Pro- 
fessor,” is responsible for the French considering the selection 
method as a barbarous method; or, again, when he says:— Judeich 
denies to selection the status of a method at all, since its possibi~ 
lity was incapable of being prescribed. But then he was thinking 
of nothing but volume.” If this is what Mr. Gleadow has found 
in Judeich’s writings, then he has, indeed, wasted his time, 

As a matter of fact, Tudeich regulates the yield, in the first 
place, by area, and as regards the selection method, he says 
on page 407 of the dth edition of his Forsteinrichtung the 
following: - 

“ According to my view, in the ease of the selection forest, the 
sylvicultural treatment and the considerations for a prospective 


* See page 12] and 230 of this volume, 
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orderly grouping of the cuttings must decidedly take precedence 
of the cutting of a fixed yield; ; hence the latter can only serve as 
an entirely approximate estimate.”—Cooper's Hill, 24th March, 
1901, 


Tne Catachrése Forestiare. 


Under this title M. Broilliard publishes an article in the 
‘October Number of the Revue. In this article, M. Broilliard re- 
commends once more the determination of the yield by area in the 
ease of selection forests, and he tries to demonstrate the useless- 
ness, or even the mischief of using the term “rotation.” As 
regards the first point, lam atone with M. Broilliard. My ex- 
perience extending over more than forty years has proved to me 
that whenever the yield is determined by volume, one of the 
following two things occur :— 

(1) Conscientious aud prudent foresters always estimate 
the yield below the proper amount, from fear of 
estimating it too high. 

(2) Foresters, with a more elastic conscience, generally 
estimate the yield too high. 


Tn either case loss is the result. Hence the only means of 
assuring a proper management in the case of selection forests is 
to regulate the yield according to area. 

As regards the second point, it seems to me that M. Broilliard 
goes too far. No doubt the several annual coupes differ more 
or less in material, but the object to be arrived at in each case 
should be to lead them over into a normal condition, so as to 
insure, as far as possible, an equal and sustained yield. Hence the 
euttings in the understocked parts should be light, and heavy in 
the overstocked parts. But this is not all. Supposing we have 
to do with a forest in which each annnal cutting area possesses a 
most regular crop, no doubt the question arises —‘‘ How much 
should be marked for cutting?” That quantity must, in the first 
instance, be decided by the approved rules of sylviculture. They 
tell the forester to cut— 

(1) all matuce trees which do no longer show *‘yna 
sufficient incremeut ; . 

(2) all sick or badly-shaped trees, if other eipcumstances 
permit their removal; 

(3) such young trees which require removal from cultur- 
al considerations. 

Then, it may happen that, following the above rules, cuttings 
would be so heavy that, on returning to the same cutting area 
after a number of years, there would be little or nothing to cut. 
M. Broilliard himself, in citing as an example the communal forest 
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of Pont-4-Mousson, has shown how little desirable this is, To 
avoid such inconveniences, the forester must construct for himself 
the law never to cut, at any one time, more than a certain propor- 
tion of the growing stock. 

Let us take, for instance, a coppice with standards forest, 
and say, ‘ Cut one out of every four standards at each going round.” 
What does this mean? Assuming that the coppice is cut every 
thirty years, the four standards will be removed in 4 X 30= 120 
years, and four new standards take their place. Here you havea 
rotation of 120 years, or, if you add the age of the coppice, 150 
years. This is the calculation which passes through the brain of 
the forester, who marks the trees, whether he be conscious of it or 
not. In marking one standard out of four, he determines the 
rotation under which the standards are treated, that is to say, the 
number of years during which the trees, growing at a certain 
moment, are replaced by a new crop. It is exactly the same thing 
in the case of a selection forest. On an average the growing stock 
is replaced by a new growing stock in the course ofa certain num- 
ber of years, which is the rotation; the length of it depends on 
the quantity which is cut on each return to the same area. 

Why then this aversion to the term rotation? It seems to 
me such an innocent one. 

In France, foresters have commenced war against the appli- 
cation of mathematics in the management of forests. After all 
what is the object of working-plans (aménagement) if it is not the 
proper and systematic application of sylviculture ? A manage- 
ment which is not based on this fundamental principle, cannot be 
correct. At the same time the management cannot realise its 
object without the help of simple mathematical rules in every case 
when the object is to obtain a sustained and approximately equal 
yield. If foresters are afraid of the application of mathematics to 
the management, it is due to a faulty application, and not to an 
error of principle. Mathematics must be the servant, and not the 
mistress of sylviculture. 


Proportionate Fellings in Selection Areas. 
By 0. C. 


THERE is an ancient flavour about M. Rroilliard’s suggestion 
as transmitted by Mr. Gleadow to regulate selection fellings by a 
removal of a fixed proportion of the crop over the whole of the 
felling area. In the dim past, I seem to remember a prescription 
of l in 3 stems in “sdl” forests; in the vivid present, I find it 
enforced in teak forests; in the hopeful future, I trust to see it 
placed in the list of obsolete makeshifts hy means of which the 
Indian forester was at one time compelled to check the carelessness 
of ignorant subordinates, to control the revenue-hunting Divisional 
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Officer, and to prevent mechanically the too rapid uncovering of 
the soil in forests, where protection from fire was not assured. We 
are now ina position not to seek for information by laborious 
experiment, but to criticise the results of this method in Indian 
forests. 

It is true that with us the term “ age class ” is a fiction; that 
in selection fellings trees are cut of all ages and even of all sizes ; 
but the main crop still consists of stems which by attaining a 
certain girth-measurement have also, so far as our information has 
guided us, attained commercial maturity. It is this portion of the 
crop that we have for the last twenty-five years and more been 
accustomed to remove subject to the check of proportionate fell- 
ings, and it is understood that it is also this portion of the crop 
which is specially treated of in Mr. Gleadow’s paper. 

A forest must, however, be in a bad way when the forester is 
obliged to retain a large number of stems after the period of 
their most profitable utilisation has passed ; especially in India, 
where trees of the lower girth classes should provide all the seed- 
bearers and all the canopy required. For such treatment must 
result not only in a present loss of interest, but also in :etarding 
the birth of a new generation with the consequent drawbacks in 
the future. 

Under this system the forester las indeed the power to fell 
individuals or groups of trees, provided the fixed proportion is not 
succeeded ; but if his forest is in proper order he should in theory 
be able to remove each stem as it enters a prescribed girth-class 
in the certainty that reproduction of the species will at once 
take place in the blank created. It was this theory, though not 
set forth in these terms, which Captain Wood, Conservator of 
Forests, who commenced his forest service in the early sixties, 
endeavoured even up to his retirement to set before the depart- 
ment. But he failed to shake off the incubus of proportionate 
fellings, because of his failure to utilise the unsound mature stock. 
His method of extraction necessitated good quality in the yield 
of his forest, and had the restriction been removed, every sound tree 
would have been felled. With.a change in the method of extrac- 
tion, with the utilisation of unsound stems, proportionate fellings 
ceased, and in the crop of the future will happily be vindicated 
Captain Wood’s assertion that we were utilising only one-third 
of our actual yield. 

There are no long chairs in this circle, but from the limited 
comfort of a folding stool, I hazard the humble opinion that in 
indiu the system of proportionate fellings is a refuge for the 
destitute, a poor makeshift for the individual attention each 
stem should receive before its removal from’ selection areas. 
Further, that it involves a serious loss of revenue, and that it 
violates those natural laws by the observance of which alone we can 


induce the prompt natural regeneration of the most valuable 
species. 
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Checks with possibility by Ares. 
By A. G. Hopart-HaMppEn, 


Mr, GLeapow’s interesting résumé of M. Broilliard’s article on 
* Rotation and Possibility in Selection Forests” draws attention 
to a most important point. Few will now stand up for Possibility 
by volume, but its alternative, Possibility by area, is inadmissible 
without something in the uature of a check to prevent excessive fell- 
ing. For the regular forests of France, where the stock is complete 
throughout, M. Broilliard advocates a proportionate felling, that 
is, the felling of some proportion of the number of trees existing 
in thecrop. But for our own irregular forests, which are in some 
places too thin, and in others perhaps too thick, it appears to me 
the form of check should be the other way round, that is, that a 
certain number of trees should be reserved per acre to serye as an 
irreducible minimum of safety. The usual Improvement Felling 
Working Plan merely provides that the felling shall be done on 
sylvicultural principles. The position has been taken up that 
the old ruined forests we have taken over are encumbered by a 
mass of very inferior material, which, when it suppresses better 
material, must be cleared away as rapidly as possible. Now if 
you can bring figures to prove that it is economically best to 
eut away at once all this superincumbent material, put the 
resulting large revenue into the Bank, and wait through 
a generation till the fine young crop which has thus been 
relieved is ready for the axe, then there is nothing to be said; 
the operation is sound. But if this cannot be shown, and a more 
or less sustained yield is insisted on, then I think that improve- 
ment fellings by area with no guarantee against excessive felling 
cannot safely be adopted. By “ excessive felling” it will be seen 
that I only mean excessive financially, not sylviculturally. 


The protection afforded to the damaged forests we took over was 
quickly followedby a grand crop of seedlings beneath the badly- 
grown upper stage, and in accordance with workiug-plan preserip- 
tions, a very large proportion of this upper stage has been removed 
in the improvement fellings. Thus we now often find ourselves 
face to face with the question—‘“ Where shall we get our revenue 
during the next rotation?” ‘From thinnings among clumps of 
poles and from such of the old upper stage as it was sylviculturally 
impossible to touch in the first felling” it will be answered, 
but there will certainly, in most plains sal forests, he very little 
large material (that is, the material which brings in the bulk of 
the revenue) available, and it is at least very doubtful if the reve- 
nue of the next generation will come up to that of the past. 
However that may be, it is most necessary to avoid any such doubt 
in the future, and to provide some check on the possibility by 
area in the new working-plans made to replace the first improve- 
ment felling plans, now everywhere drawing to a close. 
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Our check may depend to some extent on the mode of treat= 
ment to be employed during the next rotation, but if we take a 
hypothetical case, which might well occur, and think out a form 
of check for that, it will be sufficient to indicate the kind of 
thing I mean. 3 : 

Imagine, then, a sal forest worked in the. past under the 
usual system of improvement fellings, which is shortly to be 
brought under a system of selection, consisting in the removal of 
all stems over 6 feet girth with a felling rotation of thirty years. 
Past fellings may be supposed to have beenheavy, and the result to 
have been such that to rely on the 6 feet (say, I. class) trees only 
for revenue, will mean a large drop in revenue. [t is proposed 
therefore to continue to improve the crop of the other classes by 
subsidiary felling (¢.¢, in fact improvement fellings). Now 
there will lie the risk. How are we to know that the subsidiary 
fellings willnot remove so much If class material that at the end 
of the first felling rotation there will not be as many first class 
trees to fell in the second rotation as there were before? The 
only answer, it seems to me, is that we must mark in reserve a 
certain number of II class stems to take the place within thirty 
years of the first class stems removed in the first rotation, third 
class stems also to be marked to replace the TI class that have 
grown up. The 1V class may safely be disregarded as they will 
always be very numerous, Then, and only then, can the Officer 
who is to mark for the subsidiary fellings set to works. He 
would do so without any qualms as to excess felling, and be 
guided by sylvicultural principles pure and simple. 

The above system would prevent a drop in revenue in the 
second felling rotation, but it has been suggested to me that we 
might improve on that, and mark in reserve the number of IIL 
and III class stems that onght in the future to stand on the area 
as I and II class trees, and this is no doubt better, 

Whether or not there is adequate cause for this alarm, I 
cannot be sure; but I often pass through areas that improvement 
fellings have traversed and see standing in them very little but 
IL!, [V and V class trees, while of trees nearing maturity there is 
a painful lack. In any case I feel we ought to so arrange matters 
for the distant future that no doubt as to a sustained yield shall 
remain. Perhaps some Officer can suggest a better plav than 
marking in reserve. 


Possibility by Area. 
by G. A. F, 


T am glad to see Mr. Gleadow’s notice of M. Broilliard’s 
article on ‘ Possibility and Rotation” in the March issue of the 
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Indian Forester. The article referred to by Mr. Gleadow is not by 
any means the first in which M. Broilliard advocates proportionate 
felling in preference to fixing the possibility by volume, bhough 
T am not sure how often he has referred to the subject, or whether 
any of his previous articles have been reproduced in the Indian 
Forester, as 1 have neither the back numbers of the Indian 
Forester, nor those of the Revue des Huua et Foréts by me to 
refer to. 


I wish Mr. Gleadow would enlighten us further as to how 
this fascinating method of proportionate felling is to be continued. 
In a previous article, I think in the Revue des Haus et Poréts for 
1éth July, 1898, M. Broilliard explains how this method is to be 
applied to Oak in mixture with Beech, &c., to Spruce, and to 
Silver Fir forests, 1 think so far as concerns the “ Coupes d’ ense- 
mencement ” only, which I take it includes our preparatory and 
seed fellings, But how is the process to be continued? For 
spruce, for instance, he recommends the removal of one tree in 3 by 
groups, or say, 3 trees in 9. Two of these coupes would leave 4/9 
of the original crop on the ground. Supposing two such coupes 
had in ten years resulted in a sufficiency of seedlings, how do we 
continue? Could we not apply some such simple prescription to 
all the regeneration fellings ? I think we could. M. Broilliard 
shows that by taking two sets of coupes and making the first and 
third fellings in two coupes during the same year and similarly 
the second and fourth fellings in two other coupes the following 
year, and so on, the outturn can be very fairly equalised. What 
would appear to be required then is that the ‘chiffre d'abatage’ 
should be fixed for our chief species. As M. Broilliard points out, 
however, his method has one serious drawback which may alone 
be sufficient to prevent its being generally accepted, and that is, 
that it is too simple. In India, however, the chimera of a sustained 
yield has not’ perhaps quite the same influence in it as on the 
Continent, so we may hope that even a simple method may have a 
chance of receiving consideration. 


If Mr, Gleadow could be persuaded to give us his own idea 
on how one such simple method could be adapted to our wants 
in any given class of forest, I think there is no douht some of us 
may be induced to rise from our long chairs to criticise or to 
approve. I quite agree with him as to the prescription of possi- 
bility by volume being unsuited to the selection method. 

There can be no doubt that the simpler the method of pre- 
scribing the possibility the better, and the great merit of propor- 
tionate fellings in the regular method as M. Broilliard points out 
is, that it leaves the Officer entrusted with the marking free to 
devote his whole attention to the choosing of the best trees to 
mark, and relieves him of all anxiety about the volume, so 
that excellent results have everywhere been obtained by its 
adoption. 
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A Preliminary Note on mee ay Destructive Bark-boring 


By E. P. Strespine, F.E.S. 


In the month of Bios of last year (1900), Mr. Minniken, 
; eputy Conservator of Forests, in charge 
Tatroductory Remarks. GF fhe” Bashahr Division of the Punjab 
Cirele, discovered that his deodar (Cedrus Deodara) pole forests 
were being attacked by bark-boring larvae. He reported the 
matter to Mr. Ribbentrop, at the time Inspector-General of Forests 
to the Government of India, and the latter went up and studied 
the attack on the spot. The notes which were the outcome of his 
observations on the deodar borer, and also on a kail (Pine excelsa) 
borer, which he discovered doing severe damage to these trees, are 
embodied in this preliminary account of the life-histories of these 
two insects. It will be seen that there is yet much remaining 
to be observed. 

Scolytus sp. (near to Scolytus destretor, Oliv.) 
References.—This insect has been identified by Mr. C. 0. 

Waterhouse of the British Museum as Scolytus sp. near to 

Scolytus destructor, Oliv. 

Classification.—Order, Coleoptera, Family, Scotytide. 

The beetles and larva: bore galleries which are partly in the 
under surface of the bark and partly in the outermost layer of the 
wood. The insect has been reported as eating through the bark 
of deodar poles in the Bashahr forests and boring galleries in 
the wood below the hark. This fact is of interest, since I am not 
aware that the genus Seolytus has ever been previously reported 
in India as attacking Conifers. It does not do so in Europe, 
although it has been reported from America in this connection. 

Egg.—The exact period of egg-laying has not as yet been 

Hide: a observed. Its European ally, S, destructor 
seription of Taaut lays its eggs in June, The time at which 
our Indian species performs the same 
operation would appear to be somewhere about this month, since 
the larvee were found by Mr. Minniken hard at work during 
August. It evidently varies with the elevation, since Mr. Ribbentrop 
observed that whereas at one elevation he noted larve already 
embedded in the larval galleries, higher up the females were 
swarming. Miss Ormerod + describes as follows the egg-laying 
stage of the European form :— 

“The females may be seen early in June making their pre- 

parations for egg-laying by working their way along the bottom 


* Reference has already been made to these insects in articles in the Indian 
Forester: in Vol. XXVI (1900), p. 560, under the title of “The Insect Plague 
in Deodar Pole Forests,” and in Vol, XXVII, pp. 26, 132, and 231. 

+“ Manual of Injurious Inseets and Methods of Prevention,” by E. A Ormerod, 


p. 216. 


Fig. 1. Under surface of a piece of Deodar (Cedrus Deodara) 
bark showing galleries made by the beetle Scolyéus sp. 


Fig. 2, Under surface of a piece of Kail (Pinus excelsa) 
bark showing galleries made by the beetle Temicus 9p. 


Life size from Photographs, 
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of cracks in the bark which they widen for some distance before 
beginning to burrow, so that the real opening of the galleries 
may be at some distance from the heap of rejected matter or 
little heap of wood-dust that marks the first point of entrance. 
The male is present for only a short time after the burrow is 
begun, before egg-laying commences. The burrow of the present 
beetle is usually about three to five inches long and takes about 
three weeks to form. The eggs are laid along each side of it, and 
are a hundred and upwards in number.” 

Larva,—The larve on hatching out start and bore at right 
angles to the parent gallery, their burrows which are regular 
gradually increase in size as the grub grows. From Mr. 
Ribbentrop’s observations full-grown larvae would appear to be 
present late in September and in October, when they form the 
little chamber or pupa-cradle noticed by him. In this they 
probably lie up as larve through the winter, changing to pupe 
in the spring as is the case with their European confrére. This 
latter, however, has two broods in the year in-Europe, although 
only one generally in England. When double-brooded, the larvae 
of the first generation appear in July and spend about a month 
only or less in this stage, boring into the bark and outer wood. 
Beetles from these appear in August, and the larve from the 
eggs laid by these appear early in September and hibernate in 
their borings, pupating in the following spring. 

Now we have seen that Mr. Minniken found larva at work 
in August, and Mr. Ribbentrop reports their presence late in 
September or into October. It follows that it is not at all 
improbable that our Indian species is also double-brooded, and 
this would account for the hiatus in the generations alluded 
to by Mr. Ribbentrop. The latter writes as follows :— 

“The insect was first observed by Mr. Minniken in August 
last (1900), but is even now (1st October, 1900,) busy eating 
through the living bark of deodar poles, or engaged eating galleries 
below the bark. ‘These galleries are regular. I have observed 
many old galleries, without a trace of the complete insect, with 
egg chambers at intervals. . . . . In many instances I found 
the white little larvae curled up in the end of their galleries in 
the pupa-cradle, in others | found a hole whence the complete 
insect had evidently escaped. In no instance did I observe a 
complete pupa, though in two instances I found the larva en- 
shrined in a web skin. Now it is quite evident that the egg 
chainbers and larva galleries from the pupa-cradles of which the 
insect has found its way out, belong to a past generation, and 
possible that those in which the larva are still embedded are part 
of the present generation, which would indicate that the complete 
insect had been swarming for some time before it was observed, 
I am confirmed in this opinion by the fact that when I observed 
the larve already emhedded, this happened at a somewhat lower 
elevation, whereas at a higher clevation the perfect insect was 
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more active. The question whether the former generation belongs 
to a previous year, or whether more than one generation appears 
in the same year, must remain for future observation. I have 
not sufficient material to solve the question. That, however, there 
has been a biatus between the two generations is evident by not 
finding a single complete pupa. 1 am inelined te believe that 
the larve winter in the pupal chambers. This should be aseer- 
tained later on.” 

Now it must be remembered that this inseet is living at a 
considerable altitude, and taking inte account the life-history of 
its European ally, Lam inelined to think that the two sets of 
larval galleries observed by Mr. Ribbentrop, ¢.¢., those containing 
Jarvee and those in which the pupal chamber contained a hole 
through whieh the beetle had escaped belong to two different 
generations of the same year. Mr. Ribbentrop’s attention was 
only drawn to the devastation in August, and he made his 
observations, I believe, in the latter part of September. By that 
time ihe larve from the galleries with a hole at these extremities 
would have already changed to the perfect beetle and left the 
tree boring their way out at the hole in question, The larve 
found in a web skin were probably already hibernating for the 
winter. 

The larva is whitish, fleshy, wrinkled and eurved ; it tapers 
bluntly and is legless. 

: Pupa.—The pupal stage has not yet been observed. It will 
not improbably be a shert one. 

Imago.—The beetle is about an eighth of an inch in 
length and is black in colour, antennw and legs being fulvous 
brown ; small and cylindrical in shape; head projecting with a 
short broad rostram ; under-surface of abdomen is flexed upwards. 

We have already seen that beetles are to be found early in 
October, and that they lay eggs producing the larve whieh prob- 
ably hibernate as such during the winter. It has now to be 
ascertained whether these winter larve produce beetles which 
would appear about June. This will enable us to settle the point, 
a very important one, as to whether the insect is double-brooded 
or otherwise. 

The larvee of this inscet were discovered, as already men- 

tioned, by Mr. Minniken, Deputy Con- 

Locality from where re- servator of Forests, attacking the deodar 
ported. pole forests of the Bashahr Division in 
August, 1900. He reported the matter 

to the Inspector-General of Forests, and the latter went up and 
made a study of the attack on the spot. Mr. Ribbentrop wrote, 
‘As regards the deodar, the attack is by no means serious, but it 
is evidently due to the large number of suppressed, and conse- 
quently seedy, trees in the young pole forests, and this would 
seem to furnish another reason for the early thinning of deodar 
thickets and poles.” [ have no doubt myself that Mr. Ribbentrop 
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has here hit the right nail on the head. The large number of 
sickly and dead trees remaining unbarked in the pole forests 
provided an immense supply of food for bark-boring beetles, and 
the usual result followed; they multiplied rapidly, and then 
attacked the surrounding living poles, and through sheer force 
of numbers were able to overcome and break down the resistance 
they met with. It will be remembered that when a green tree is 
attacked by bark beetles, é.e, when the green bark is pierced 
through, it answers with a flow of sap. This would drown the 
burrowing beetles, but others fill their places and carry on the 
attack, and the answering flow of sap gradually becomes weaker 
and weaker, and finally ceases and the tree dies. 

Specimens of this beetle with its larva were sent to me by 
both Messrs. Ribbentrop and Minniken; the former's diagnosis 
of the beetle as a Scolytus proved to be the correct one, and this 
would appear to be the first report of this genus attacking conifers 
in India. In Europe, as I have already mentioned, it confines its 
depredations to broad-leaved trees. 1 seut the beetle home to the 
British Museum authorities, and Mr. C. O. Waterhouse, who has 
very kindly examined it, informed me that it was very close to 
Scolytus destructor, the well-known Elm tree bark-borer. 

it has yet to be decided whether the borer will prove a species 
new to science, 


Note.— Accompanying the Scolytus beetles sent to me were some long reddish 
pink larve, evidently not the larve of Scolytus, which are small white curved 
legless grubs, Writing with reference to this larva, Mr, Ribbentrop stated :— “ The 
matter (i.e., the identification of the deodar-boring pest) has been somewhat com- 
plicated by the finding of a red larva in the galleries, This has been sent to 
Mr. Stebbing and others as belonging to the insect, which L identify as a 
Scolytus sp. It has, in my opinion, nothing to do with it, if not as an enemy. 
To begin with, it is about five to six times the size of the complete insect : has 
three pairs of complete legs ; has strong flat mandibles and two hooks to its other 
end, twelve distinct vings, Its colour is fleshy-pink.” This pink larva belongs to 
the order Coleoptera, ann family Cleride, and is, as Mr. Ribbentrop correctly 
surmises, an euemy, The Clerid@ ate cannibals, and these pink larve prey upon 
the Seolytus grubs, thereby no doubt exercising 2 certain amount of check on 
their too rapid multiplication, 


Tomicus ap. (near to Tomicus typographue, Lin.) 
Reference—This insect has been identificd By Mr. C. 0. Water- 
house of the British Museum as Tomieus sp. near to the 

European form Tomicus typographus, Lin, 
Olassificution.—Order, Coleoptera. Family, Scolytida. 

The beetles and larvae bore galleries in the bark and outer 
wood of the kail (Pinus excelsa) tree. They have been reported 
by Mr. Ribbentrop as doing serious damage in kail pole forests. 
The insect was at first thought to be identical with that attacking 
the deodar (é¢, the Scolytus sp.), but on examination Mr. 
Ribbentrop found the pest to be a Tomicus. 

Eog.—The date of egg-laying of this beetle has not. yet: 
been observed, In order to assist further researches into its life- 
history, I will give here a few notes on that of its European 
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confrére, T. typographus, This latter lives on the Spruce in 
Europe, and our Indian form is likely to resemble it in habits. 
7. typographus appears in the perfect state at the end of 
April or in May, at higher altitudes in 
Life-history and descrip- June, and under favourable circumstances 
tion of insect, a second brood may appear in July and 
August. 

This latter is of importance. The beetles are to be found in 
pairs boring into the trunks of large spruce trees under the crown, 
especially on the sunny side; when they reach the bast, they 
prepare a breeding chamber ; after pairing the female excavates 
one or more galleries running in the long axis of the trunk which, 
besides the original bore-hole, may contain 2—6 air holes. On the 
right and left of the mother gallery, she bites out little recesses 
of the size of a poppyseed and lays in each an egg, generally to 
the number of 30 to 50, but sometimes as many as 120, which she 
covers with fine wood-dust. 

These egg-receptacles may be seen in Fig. 2 of the ac- 
companying plate. 

Larva.—-The larva was found at work in the kail trees in 
September, and it is probable that this would be the larva of the 
second brood. This latter supposition requires, however, careful 
observation and corroboration. 

The Plate, Fig. 2, shows that our Indian Tomicus makes 
much the same sort of gallery in the kail bark. 

The larvie of the first brood of the European 2. typographus 
appear 14 days after egg-laying in May and June, before the 
whole of the egg-laying is quite completed, and eat out slightly 
winding galleries in the bast, somewhat at right angles to the 
direction of the mother gallery. Our Indian species acts in much 
the same way, the winding galleries may be seen in the Plate, 
Fig. 2. The length of time the larva spends feeding is not yet 
known. 

Pupa.—The larve pupate in a chamber at the end of the 
winding galleries which they bore in the bast. 

Jmago,—The beetle is about a quarter of an inch in length, 
dark-brown or yellowish in colour, shiny, hairy beneath, with 
scattered hair on the dorsal surface; head hidden beneath thorax 
and scarcely visible from above; thorax-slightly longer than broad ; 
its dorsal surface with rather fine sparse punctuation over the 
posterior half; tarsal joints simple; elytra have impressed striae, 
the intervals being punctured; elytra slope down at apex, 
the sloping portion excavate or impressed. Under-surface of 
abdomen flat. 

This insect was reported by Mr. Minniken in August, 1900, as 

nee ‘ny attacking and killing kail poles in the 
ined. ity from where te" Bashahr Division, Punjab. ‘The attack 

was stndied by Mr. Ribbentrop. He 
noticed that whilst the Scolytus attacking the deodar (already 
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mentioned) only appeared to attack that tree in champs here and 
there, the Tomicus attacked the kail en masse. In a note on the 
subject he wrote :— 


“The insect found in and destroying Iarge numbers of Pinus 
excelsa poles is different” (i.e. from that on the deodar poles), 
“though it was first considered to be identical. It is a Tomicus, 
of this, [have no doubt . . . . . The same insect is some- 
times dark-brown, sometimes yellow as is the ease in Germany. 
The larva-galleries and pupa-cradles are more irregular than with 
the deodar insect. Its attack, when it has taken place, is much 
more serious. I have not found the scolytus above described in 
Pinus excelsa, nor the Tomicus in deodar.” 


Specimens of this beetle were sent to me for identification. 
The insect, as Mr. Ribbentrop had recorded, proved to be a 
Tomicus, and Mr. C. O. Waterhouse, of the British Museum, kindly 
identified it for me as Tomicus sp. near to T. typographus, Lin. 
He wrote that the insect was new to the British Museum Collec- 
tion. 


Much remains to be done with referenee to obtaining full 
information as to its life-history. ‘The first and most important 
step is to find out how many generations it passes through during 
the year. The winter is probably spent hibernating as the per- 
fect insect, under bark or in cracks of bark or stumps, and in spring 
the beetle bores through the bark and eommences to lay her 
eggs, Search must be made for grubs in the spring. Vf such are 
found, the resulting beetles should be watched for and the month 
they appear noted. If it be in the sammer months they will 
probably Jay eggs which will hatch out at once, and we shall get 
the Jarvae’ of the second generation during the rains. In Europe 
the entire development of a generation is passed through in ten 
weeks. It is evident from this that in the warmer climate of the 
lower Himalayas, at least two generations may be expected as the 
annual cycle of this pest. 


Note.—Lypokleus flavipennis. 
Specimens of this beetle were forwarded to me, together with the Tomicus sp, 
Mr. Ribbentrop stated that they were found in the Zymicus galleries. Ho ima- 
gines, and correctly so, that these bettles are probably cannibals. 
__ This beetle is a small heteromerus one and is carnivorous The bretles are 
simply present in the burrows to prey upon the Zomicus larvae, 


Attacks of Hyblea puera on Teak Trees, 
By R.S. Hous, F.C.H. 


Mr. Sressing in his letter, printed on pp. 72 to 74 of the 
Forester for 1901, refers to a note by Mr. L. 8. Osmaston, which 
appeared in the October Number of the Forester for 1900, on the 
subject of the present article, and says that as the larvae noticed 
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by Mr. Osmaston pupated in the rolled-up end or edge of the teak 
leaves, they could not have changed into the moths which have 
been identified as Hyblea puera, for the reason that the larva 
of flybicea always pupates on the ground and never does so in the 
rolled-up edges of the teak leaves. It has, however, occurred to me 
that Mr, Osmaston may perhaps be right after all, and my reasons 
are as follows :-~ 

In the first place, Mr. Osmaston merely says that pupation 
takes place in the rolled-up end or edge of a teak leaf. It is not 
clear from this whether pupation occurred on the leaves on the 
plants, or on the leaves on the ground which had fallen from the 
seedlings. Presumably, however, the former is intended, and Mr. 
Stebbing appears to adopt this view, From observations hitherto 
recorded, it appears that the pupe of Hyélca are usually found 
on the dead leaves on the ground ; but, as far as [ am aware, it has 
never been definitely proved that the larva does not, at all events 
occasionally, pupate on the leaves while the latter are still on the 
‘tree, the pupa then falling to the ground with the leaf to which it 
is attached. In the case of Paliga damastesalis Ihave found 
pupe on the leaves on the teak trees, and have also found both, 
larvee about to pupate and pup, on the dead leaves on the 
ground. I have also found that Paliga, in that part of the 
Central Provinces at all events of which I have had experience, 
hibernates in the larval stage, and that, when about to hibernate, 
the larvee descend from the trees, on which they have been 
feeding, and usually, if not always, hibernate in the ground in 
cocoons made of silk and bits of earth. These cocoons are fre- 
quently found in clusters under stones and large boulders, but 
they are often seen at a depth of several inches in the soil. 
This hibernation appears to commence towards the end of 
October and pupation takes place in the ground in the hot 
weather of the following year. After the hibernating stage then 
at all events the pupation of Paliga frequently, if note always, 
takes place in the ground. The mere fact, therefore, of pupae 
being found on the leaves is not, I think, sufficient to enable us to 
definitely assert either that the insect is not Hyblea or that 
it is Paliga. 

Mr. Stebbing also lays stress on the fact that the Paliga larva 
pupates within the rolled-up leaf or edge of a leaf. This rolling-up 
of the leaf, however, appears to be by no means so general or charac- 
teristic a feature of this insect’s attack as it is generally believed to 
be. TF have frequently found that the larvee when about to pupate 
take up their position in any small depression or hollow in the leaf 
which may prove convenient, and proceed to construct their cocoon 
there, swinging their heads quickly from right to left and from left 
to right, as they attach the thread to each side of the leaf and draw 
it across to the other. In such cases there is no rolling of the 
leaf, and there is obviously very little difference between the pro- 
cedure here followed by the larva of Paliga and that adopted by 
the larva of Hyblea, which Colonel Bingham tells us occasionally 
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forms its cocoon “ along the mid-rib of a leaf dragging the sides 
of the leaf slightly together with the web.” On the other hand, 
again, Hyblaa appears sometimes to fold the leaf in a manner 
closely resembling that which is usually followed by Paliga. On 
page 127 of the Forester for 1898 we have the following descrip- 
tion ofan insect subsequently identified as Hytlca puera: “ When 
the caterpillar begins to pupate it suspends itself by threads at 
either end to a leaf, not necessarily a dead leaf, spins a cocoon 
round itself and folds the leaf over so that it is quite snug.” 

Mr. Stebbing thinks that the larva described by Mr. Osmas- 
ton “will not improbably prove to be Paliya damastesalis.” 
From Mr. Osmaston’s description, however, I think it might equally 
well be Hyblea puera. As far as our present knowledge goes, 
it appears that the larva of Hyblwa may ab all events occasionally 
pupate in the rolled-up end or edge of a teak leaf. The pupal stage 
of Hyblea is said to last from eight to eleven days. The length 
of the larva of Hyblea is said to range from } inch (after the first 
change of skin) to 1} inch (when fully developed), vide the account 
on page 128 of the Forester for 1898. All this tallies with 
Mr. Osmaston. It is noticeable also that the colour of the larva 
according ta Mr. Osmaston is dark-brown or black, and this is 
certainly far more like Hyblea than Paliga. In the account on 
page 128 of the Forester for 1898, the larva of Hyblea is said to 
be pale-grey when young and dark-grey when full grown. 
Colonel Bingham describes the larva as ‘whitish yellow beneath, 
dusky greenish above.” The larva of Padiga, on the contrary, is a 
light yellow-green when young, becoming pale sap-green when 
mature. Also, when about to pupate, this Jarva becomes a light 
primrose-yellow colour and the curious dark purple spots on the 
back then become very conspicuous and could scarcely fail to have 
been noticed by Mr. Osmaston. 

Mr. Osmaston’s pupa also is described as ‘one-half to two- 
thirds of an inch long.” I am not aware of there being any 
recorded measurements of the pupe of Ayblea, but numerous 
measurements made by me of the pupw of Puliga have shown 
that the pupa of this insect never exceeds one-half an inch in 
length and is usually only about three-eighths of an inch long. 

Mr. Stebbing rightly remarks that Hyblaa is almost invari- 
ably accompanied by Padiga, and I have no doubt that, if Mr. 
Osmaston makes a careful search in his nursery, he will find 
Paliga more or less well represented, but I do not think there is 
sufficient evidence to show that the description of the larva and 
pupa given by Mr. Osmaston on page 516 of the Forester for 1900, 
is absolutely inapplicable to Hyblea puera. 

From the fact that these two insects, Paliga and Hyblea, 
are so frequently found together, it is obvious that -very careful 
observations, extending over several years, must be made before 
we can hope to draw up an accurate life-history of one or both of 
these pests. It is also obvious that, in the case of insects like 
these which have such a wide distribution throughout India and 
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Burma, it is necessary to collect information from all localities 
where they are known to occur, seeing that their life-history may 
vary somewhat in different localities.* Unfortunately, Divisional 
Officers, as rule, have very little opportunity or leisure for 
making scientific observations, and it will obviously help us con- 
siderably in collecting reliable information regarding these insects 
if we can discover some means of readily distinguishing between 
the attacks of these two pests. 

Tn a note printed on page 325 of the Forester for 1897, Mr. 
P. C. Thompson reported the attacks of a defoliating caterpillar in 
the teak forest of Damoh, and drew attention to the peculiar fact 
that these larvae only destroyed the parenchyma of the teak leaves. 
leaving the veins and vasculartissne intact. At the time, Mr. 
Thompson was unable to identify the insect, but in the following 
year 1898, when I took charge of the Damoh Division, I noticed 
another attack of defoliating caterpillars which seemed in all 
respects identical with that noticed the previous year. As 
noticed on pp. 428-429 of the Forester for 1898, specimens 
ot the lary, pupz and imagoes were obtained by me and 
forwarded to the Indian Museum for identification, and were there 
pronounced to be Paliga damastesalis. The teak leaves attached 
are usually most beautifully skeletonised and, occasionally, only the 
upper layers of the parenchyma are destroyed, the leaf tissue not 
being pierced. I have bred several larve of this insect, and have 
watched them feeding on teak leaves in all stages of their 
development, but I have never found them destroy the veins 
or nerves of the leaf Itis to this fact that the forests which 
have been badly attacked by Puliga owe their characteristic 
sombre-brown colour noticed by Mr. Thompson, and which is 
very striking during the monsoon months, when the rest of the 
country side is green. The larve of Hyblwa, on the contrary, 
devour the whole tissue of the teak leaf, leaving only the middle 
and main nerves, I have invariably found this to be a most 
constant characteristic in the Central Provinces, and if it holds 
good elsewhere, the fact will, 1am sure, render it easy to distinguish 
the attack of Paligu from those of Hyble, at all events in the 
case of teak. 


Tt has been frequently noticed in the mixed forests of the Cen- 
tral Provinces that, simultaneously with the attacks of Paliga on 
teak, Anogessus laifolia, Stephegyne parvifolia, Adina cordifo- 
tia, Terminalia tomentosa, other trees are also defoliated by a 
caterpillar. In the case of such trees also, the whole of the leaf 
tissue is destroyed, leaving only the mid-rib and main veins. At 
first sight one would be inclined to attribute this to Hyblea. 1 
have, hewever, noticed that when the teak have been absolutely 


* Mr. K.P. Stebbing, Forest Entomologist, Imperial Forest School, Dehra 
Dun, will be glad to receive information and specimens from all parts of India 
during the different months in which the insect appears—Hon, Ev. 
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defvliated by Paliga, and when I have not been able to find a 
single specimen of Hybiwa, 1 have still found the foliage of 
Anogeissus latifolia, and of other trees destroyed as noticed above. 
Lam consequently inclined to think that Paligue will attack trees 
other than teak, and that when this is the case it is apparently 
impossible to readily distinguish between the mode of attack of 
the two insects. 

I have made careful notes regarding the habits and life-history 
of Paliga in the Damoh and Jubbulpore Divisions of the Central 
Provinces during the years 1898 to 1901, and I hope to ultimately 
give the results to the Moresier, when [ have been able to draw up 
a complete life-history of the insect for these provinces, As far as 
my observations go, however, they point to the following conclu- 
sious which I venture to enumerate with the hope that they may 
be useful for comparison with observations recorded in other loca- 
lities, and may help us to draw up a complete account of the 
insect for inclusion in Mr. Stebbing’s “ Injurious Insects” :— 

(a) As already mentioned above, Paliga damastesalis 
hibernates in the larval stage and hibernation com- 
mences from the end of October to the beginning 
of November, when the larvee leave the trees and 
construct cocoons for themselves in the ground. 
Hibernation appears to last about 22 weeks, after 
which pupation takes place in the ground, and the 
moths emerge aboub April. 

(6) The pupal stage usually lasts about eight days and the 
larval stage three weeks, The exact time for a com- 
plete generation [ have not been able to accurate- 
ly determine, but it seems to be about six weeks, 
and as many as five broods usuaily appear to be 
developed during the year. It also appears prob- 
able that the larve of one or more of these broods 
may live chiefly on some tree or trees other than 
teak. 

(c) After hibernation some insects appear to pupate 
considerably earlier than others of those kept by 
me; the first insects which pupated did so just 
three (?) hefore the last. ‘The early larvee of the 
first brood would therefore emerge three weeks 
before the later larve of the same brood, and 
taking the time for a complete generation as 
six weeks and the length of the larval stage 
three weeks, there would appear to be a con- 
tinuous chain of larva from the date of emer- 
gence of the earliest larve of the first brood 
to the date on which the latest larve of the last 
brood begin to hibernate, It should, therefore, be 
possible to find larvee at any time during this 
period, From July to October I have invariably 
found Jarve present, and I think that if a careful 
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search is made they will also be found earlier in 
the year. All stages of the growth and develop- 
ment of the insect may frequently be found at the 
same time and on the same leaf I have often seen 
larver of all sizes from one-twelfth of an inch to one 
inch in length together with pupe. 

(a) Pupation generally takes place on the leaves which 
have been attacked by the larve, except after the 
hibernating stage, when it takes place in the 
ground. 

Regarding Hyblea, unfortunately my notes are still very 
incomplete. It is, I think, generally believed that this insect has 
at least two broods in the year. In July, 1900, teak, Milling~ 
tonia hortensia and several other trees in Jubbulpore were defoli~ 
ated by this inseet, and during that year there appeared to he 
only one brood here of which any considerable number of larvar 
developed. The trees which were then attacked in July, pnt ont 
a second flush of leaves in the following September, and these 
remained practically untouched, except in the ease of teak, which 
tree was as usual attacked by the larvee of Paliga in September 
aud Oulober. The south-west monsoon in 1900 was unusually late 
and did not arrive in Jabbulpore until July. During this month 
also there was a good deal of sunshine, alternating with short 
showers, and the fact that heavy rain was not continuous appears 
to have favoured the development of fyblea. After July rain 
was more or less heavy and continuous, and this may have 
accounted for the failure of the inseet to attack again in Septem- 
ber-October. A reference to the account, printed on pp. 126—129 
of the Forester for 1898, of the insect subsequently identified as 
Hybleea, shows that very dry and very wet weather has seemed to 
be detrimental to the spread of the inseet in Southern India. 
From this account also it appears that the principal larval attacks 
have been noticed in April-May and again in September-October. 
No attack in July appears to have heen recorded, but it seems 
probable that there are at least three broods of the insect in the 
year. When more aeceurale observations have been made regarding 
the period required for each stage of the inseet’s metamorphosis, 
we shal] find, 1 think, that there may be more than three broods in 
the year, one or more of them being frequently prevented from 
developing by some unfavourable circumstanees. Hyblea cer- 
tainly appears to be far more susceptible to injurions climatic 
influences than does Paliga. 

In conclusion, I will note a few facts which appear to indicate 
that there is likely to be more similarity between the life-histories 
of Hyblaa and Paliga than appears to be generally thought. 

(a) Paliga’s habit of letting itself down from the trees to 
pupate in the ground, as noted in para, 2 above, is 
clearly very like that of a large number of noetnid 
larve to which family Hybloa belongs, 
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(8) The pupal stages of both insects appear to last the 
same time, usually eight days. 

(c} From the account published on p. 128 of the Forester 
for 1898, it appears that the larval stage of Hyblea 
Jasts 19 days. From observations made by me last 
year it appears that the larve stage of Paliga 
takes the same time, é.e., about three weeks. 


JUBBULPORE ¢ 
The 20th Novemoer, 1901. | 


A Note on the Self-sowing of the Kusli Grass (Heteropogon 
contortus) seed. 


By L. K, Marten, Berar Forest Service 


Natenre’s mathods for the distribution and self-sowing of plant 
sce! are numerous, but that of the seed of the “ Kusti” grass has 
struck me as being most ingenious. 

There are few who have had ocersion to wade through open 
grass-lands early in November, clad iu other ear «© Khel or 
some steut non-!uffy cotton fabric, who are not only too well 
acquainted with the “ Kusli” or spear grass. 

According to native classification, there are in Verar three 
kinds of # Kusli” grass :—~— 

1.—The 7m, a tall grass, generally found growing in damp 
tich coils and altaining a height of 6 feet ; it produces an ear with 
only two or three large “kusals,” a very formidable looking spear, 
but comparatively harmless. 

TL~—the * Kusli” proper, a grass found growing over large 
areas of more or less open forest land and ona variety of soils, 
seldom growiny above 2 feet in height. 

(fi—The lesser Wusli or | Bhurani,” a short grass found 
growingan dry slopes where lime predominates, seldom grows 
above one foot in height. 

The seeds of all three begin to ripen towards the end of 
October or beginning of November; that of the Zém soon falls to 
the ground anil is Jost sight of. In the « Kueli” and “ Bhorani ” 
the seeds, which are numerous, are borne in an ear, and each isa 
regular quiver full of small arrows ; on ripening, these small spear- 
like seeds, with their hair-like appendages, burst away from the 
sheath and collect into small matted masses, which in the case of 
the Kusli are long or irregular in shape, and in the Bhurani each 
cluster forms itself into a perfect ball. 

On examining these matted masses of seed, it will invariably 
be found that the little spears are all pointing outwards, and as 
they thus hang amongst the grass are on the qui vive for the 
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unlucky passer-by (man or beast) in whose coat they may find a 
billet, and thus get carried free to pastures new, 


The less fortunate spears hang on a little longer, then give 
up hope of obtaining tree transport, disentangle themselves and 
slide down to the rail 


On touching {he soil the small spears start working their 
way into it, assisted by a peculiarly powerful screw-like action set 
up amongst the hairy appendages, caused by contraction and 
expansion of their libres, due to the drying of the nightly dews by 
the sun's rays. 


This may he -een at any time by removing the grass from a 
small patch where Kusli abounds, when the whole of the soil below 
will be found covered thick witha coat of what has the appearance 
of brown hair or Inistles ; in fact the ground looks like a coarse 
brown beay’s skin. 

Pull come of trese bristles up and you will find at the end of 
ench a Kugal seal which has heen deeply imbedded in the soil, 
that they have worked their way under and hetween the crevices 
of large boulders fir a considerable distance, and have thus sown 
themselves. 

Now drop a fw drops of water on these bristles and they will 
immediately start ewrling and twisting round as if alive 5 this 
peenliarity was apparently Jong ago spotted by the wily Indian 
juggler, for they « fH often produce a small pavket of these Kusli 
bristles, and, after repeating various weird formule, proceed to 
moisten them and bring them as it were to life, 

During the late severe drought experienced in Berar, great 
senreity of fodder prevailed ; every blade of gr that. could he 
found in the reser ses was cub and removed, and ultimately even 
the old unburnt refuse, the accumulation of years in fire-protected 
forests, was swept up and used for fodder. 

Tn the past monsoon the rainfall was gencrally abundant, and a 
luxuriant crop of rags came ups hut a most noticeable feature in 
the new crop is the great diminution, in fact in some Joca}ities 
complete disappeirance, of the better qualities of fodder grasses 
and the marked predominance of Kusli, 

As uone of the grasses hai a chance of sealing the previous 
year anf removal was wholesale, inespective of kind or quality, 
the abnormal inerease in Kusli is remarkable and difficult to 
aceour-t for. 

It is quite possible that the inferior qualities of grass are 
deeper rooted and excaped heing scraped up for fodder, or that 
they are better alle to withstand protracted droughts; but person- 
aily it has strack me that this deep self-sowing, with possibly the 
power of lying «uiescent in the soil for a considerable time, 
accounts for the larked increase in “ Kusli” grasses. 

The matter nay perhaps be of some interest in connection 
with fodder reser\ ex, 


VI-EXTRACTS, NOTES AND QUERIES, 


The International Congress of Sylvioulture. 
By J. S. Gamers, CLE, M.A. F.RS, 


_ This Congress was one of the first of the long series of Inter- 
national Congresses which took place at the Great Exhibition, and 
at is, it is hoped, to be the first of a long series of important Forest 
Congresses to he held at short intervals in the future. [t opered 
onthe 4th June, in the Congress Palace, close to the Alma Bridge. 
There were delegatcs present representing most of the countries of 
the world, but, naturally, the great majority. of those who followed 
the discussions were French, mostly gentlemen connected with the 
Forest Service. So far as is known, England was represented only 
by Mr, Stafford-Howard, Commissioner of Woods and Forests, and 
India by Dr. Schlich and Messrs Fisher and Gamble, all old Indian 
forest officers. Mussra. Cadell, Moir, Hearle and Carr were also 
present to represent the Indian Forest Service unofficially. 

The proceedings of the Congress opened with an introductory 
speech by M. Jean Dupuy, the Minister of Agriculture He 
began with a weleorne to the foreign members, and then proceeded 
to discuss the position of the Exhibition as “ not only a marvellons 
spectacle offered to the world, but also presenting, for all civilised 
people, a powerful interest as being the résumé, the synthesis, the 
relief map, so to speak, of human progress.” Tle then proceeded 
to show how Sylvicalture, so important in the economy of nations, 
could not, fail to take a place, a great and honourable place, in the 
Exhibition, The Minister was followed by the Director-General 
of Forests, who, after thanking him for presiding and opening the 
Congress, pointed cut the importance of an international under- 
standing on the subject, so as to take stock of the forest’ resources 
of the world, in view of the probable wood famine which, before 
long, may be expected to be a serious difficulty. ‘ 

These preliminaries were followed by what was the most im- 
portant paper read before the Congress, that by M. Mélard, Inspec 
ior of Forests, on the insufficioney of the supply of hnilding timber 
in the world, In an able discourse, he pointed out that the supply 
of such timber was already diminishing, that most countries actu- 
ally at the present day were importing more timber than they 
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exported, and that in those few countries where the exports still 
exceeded the imports, Lhere were serions signs of tie supply fall- 
ing short before long, ‘Taking the nations in order, he diseussed 
the question as regarded each of them; and gave statistics, both 
of the quantity of material imported and exported, and of the value 
of the excess of one or the ether. The following average figures 
of the values will be found interesting. ‘They are in nillions of 
franes. 


Exeess of Excess of 

. Imports, Kxports, 
Great Britain ” hee 471 sei 
France oe ve oo le 
Germany a5 344 
Belgium * 102 
Holland : 1X 
Denmark _ e 3 
Spain < as 30 
Portagal i ” i a 
Tlaly i 31 wee 
Switzerland sain 15 che 
Greece . 3 i 
Bulgaria and Servia 3 o 
Austria-Hningary as 193 
Norway on hes Av 
Sweden . 193, 
Fintand ao 
Russia, aes 3 oe a4 
Roumania ae ee os 5 
Uniled States “ wee on oe 11 
Canada on sot a ae 17 
British India ies : ee ie} 
China and Japan .. ee 4 tee 
South Africa a es 9 
Mexico oa we a 
Argentina ” Fay ww 26 be 

1,193 OLS 


Tle went on to point ont how the excess in Anstria-TTungary, 
Russia and the Cnited States was much threatened, partly hy 
increase of population and partly hy industrial development ; and 
how the excess in Norway was menaced hy the deterioration of 
the forests; so that there only remained three countries where the 
forest resourees were cupable of helping in the future, véz.. Sweden, 
Finland and Canada, tnt that what they could produce was quite 
insufficient, in presence of the inerease in  popration and the 
development. of industrial work, not only in Farope and America, 
hut in China, Australia, Sonth America and South Africa, so that 
it was clear that we were on our way to a timber famine. He 
gave us fifty years only before such a catastrophe should take 
place. His recommendations were —(1) that the destruction of 
forests shonht he stopped, partly hy strict legislative measures on 
the part of Governments, partly by making private forest owners 
cuderstand that (heir interests lie in faking care of the capital 
stock, and only exploifing so mach as may be calctlated to be the 
interest on it: (2) that forest property should be helped by nob 
being too heavily taxel; (3) that measures should be at once 
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taken to utilize all available waste lands by replanting and re- 
storation, The paper was listened to with very great. interest, and 
the thanks of the Congress unanimously voted to M, Melard. 

On the 5th June, the first work done was to subdivide the 
Congress into three sections, viz., (1) Forest Eeonomy; (2) In- 
uence of Forests from the point of view of the maintenance of 
the soil, the water supply, and of meteorological phenomena; and 
(8) Application of Natural Sciences to Sylviculture; and this 
having been done, the sections separated to carry on their deli- 
berations, which continued on the Sth, 6th, and 7th. 

In the First Section, the first subject was the question of the 
treatment, of silver fir forests, and the advisability of converting 
into forests of silver fir all coppice lands of poor growth in menn- 
tain regions. ‘Ihe chief speakers were MM. Runacher, . Huffel, 
and Mer. No very definite conclusion was arrived at, it being 
agreed that the best method of treatment for silver fir forests was 
still indoubt. Then came the important question of thinnings, 
discussed, after the reading of an able paper by M. Broillard, by 
M. Boppe and M. Mer especially. It was generally agreed that 
the principle to be followed in thinnings was that of working hy 
careful regard to canopy, that the canopy should be lightly opened 
but not interrupted, and that the undergrowth should be carefully 
respected. ‘The third question was that of the utility of cultivat- 
ing the soil in regeneration tellings, and it was generally agreed 
that such cultivation, accompanied hy artificiai seed sowing, was 
most useful, The fourt/ question, the treatinent of coppice under 
standards, so as to increase the production of timber material. gave 
rise to considerable discussion, and it was agreed that in those 
cases where good oak saplings were not to be found in snflicient 
number to give a good series of reserves, groups of coniferous trees 
might be planted, under which afterwards the oak might reappear, 
ihe conifers serving to give a considerable amount of useful pro~ 
duce, The jiyté subject was the address by M. Mélard, to which 
reference has already been made ; and the siath was a paper by 
M. Guyot on the subject of international legislation for mountain 
forest lands. ‘The seventh subject was that. of the use of exotic, 
acclimatized, or naturalized species of trees in forest growth, 
he cultivation of exotic trees at Vaux (Loir et Cher) was deserib- 
ed by M. Cannon, and an important paper was read by M. de 
Vilmorin on the exotic forest trees found in France; while M. Pardé, 
whose experience of the cultivation of exotic trees was drawn from 
those of the Domaine des Barres, in the Loiret, originally planted 
by the De Vilmorin family, and now the property of and worked 
by the State, described the chief exotic forest trees from the forest 
point of view. It was agreed that more experiments were requir» 
ed, and that the results of such experiments should be carefnlly 
watched, recorded, and made public. The eighth subject was that 
of experimental stations, and here also it was agreed that more 
puch stations were wanted in France, and that they should be 
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n the Second Section, the first subject discussed was for 
meteorology, and the influence of forests on the suberaweas 
waters in the plains regions; the result of the discussion being 
that it was agreed that more aceurate study of the action of forests 
on springs and on hailstorms required to be undertaken at all 
experimental stations, and that orographie maps ouvht to be pre~ 
pared, showing the density of forest growth in different regions, so 
that the question might be more fully disenssed at the next Con~ 
gress. The rest of thr subjects chiefly regarded the great works 
undertaken in France for the restoration of denuded mountain 
slopes ; the works neecasary for the protection of mountain forests 
from avalanches ; the regulation of hill pasture; the reclothing of _ 
dunes on the sea-coast; and the protection of forests from fire. 
The latter subject gave vise to along discussion, in which many 
foreign foresters took part, the general gist of which was to show 
the great importance which the subject possesses for all those 
forest, lands where fire is possible and the means of prevention in- 
adequate, 

The Third Section was chiefly oceupied in discussing the 
need for experiments on forest soils, the necessity of having good 
botanical forest maps, and the improvement of systerns of forest 
transport. : 

‘Lhe final sitting of the Congress was a general one, and was 
very largely attended, for there were many French and other 
foresters interested in the important question of the permanency 
of the Forest Congresses, and whether such Congresses should be 
held as « separate institution, or whether they should he held at 
the same time as, and as a section of, the Congresses of Agricul- 
ture, After a long dixenssion, it was finally agreed that there 
were many advantages to he obtained from the Forest Congress 
being made a brancl: of that of Agriculture. The President, then, 
M. Daubrée, elosed the sittings by thanking the members for their 
presence, and for the valuable assistance they had afforded to the 
important discussions. 

The visit of the members of the Congress to the forest exhibits 
of the different countries at the Exhibition, was made on the after- 
noon of the &th. ‘The members met in front of the splendid 
Forest Palace, and hegan their sightseeing with the magnificent 
pieces of timber lying ontaide, which were explained and discussed 
by MM. Rudolph and Bouvet, These pieces consisted of huge 
logs of oak and silver fir. Then we visited, led by M, Thil, the 
French forest exhibit, with its splendid collections, its heantifn) 
photographs and water-colour pictnres of mountain restoration 
works, and its well-urranged colleetion of liunting trophies. In 
turn we then explored, in each ease under the guidance of the 
officers in charge. the great collections exhibited by Russia, 
Austria, Hungary, Roumania, Canada, the United Stuies, Japan 


the results of their researches 
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and Sweden. From the Forest Palace we passed to the Trocadéro, 
visited the Al¢erian section, the exhibits ot the Imperial Russian 
Apanages in the Siberian Court, and the collections of British 
India and West Australia. 

The most important of the collections exhibited were, after the 
French Government one, those of Russia, Austria and Hungary, 
between which there was little difference te be noted in respect 
to exeellence. The exhibits of Roumania, Canada, Sweden, Japan 
and the United States of America were also of importance ; while 
of those which were housed apart from the Forest Palace. the 
most noticeable, undoubtedly, were those of British India, West 
Australia, Algeria, Russian Siberia and the French Indies. 

Tu the French Section, the chief interest lay in the “reboise~ 
ment” works, the Forest administration being clearly especially 
proud, as well it might be, of the work they have done in 
stopping the damage done to the cultivated lands in the valleys 
of the Alps and Pyrenees by the constantly increasing devastation 
of landslips. These works have now gone on for about forty 
years, with the most satisfactory results. The Government has 
spent about 25 million pounds sterling, and have reelothed more 
than 600 square miles of country, stopping landslips, rendering 
torrents inoffensive, and safeguarding from damage very large 
areas of valuable Jand which had previously been threatened. 
The works undertaken were illustrated in the Exhibition by 
a beautiful series of water-colonr drawings and large photographs, 
and by a diorama in two scenes, one showing the same locality as 
the other, but at the end of ten years after the commencement of 
work, “Reboisernent" work is naturally carried out in different 
ways, according to the different characters of the localities, but, 
speaking generally, the first thing is to regularize the heds of the 
torrents by means of barriers, which usually consist of fuscine- 
work at the tup ofthe ravines where there is not much water, 
and heavy maconry walls below, where the current is strong and 
many boulders are brought down. Trees and cuttings are 
planted near the streams, and the seeds of grasses and herbs and 
bushes are sown in order to create a vegetation 5 tree-planting 
being usually only carried out afterwards, when that vegetation is 

ed. 
oe the French Section also, the fixing of sand-dunes, the 
methods of stopping avalanches, rond-making and house-building, 
were all well illustrated, and there was a large collection of the 
woods and products of the French forests, and of the ay 
valuable publications which have been prepared by mem ere 
of the forest staff. And here it is tight to mention ne ay 
liberality with which the French Government presentet ree o 

embers of the Congress coples of the valuable papers wri en 
the! ‘shibiti ; ble of these papers 
specially for the Exhibition. ‘The most noticeal : 
‘dae that of M. Mélard on the probable early wood famine, te 
which allusion has already been made. ‘teboisement” works 
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are dealt with in a long series of a dozen or more interesting 
ype M. de Gorssa discusses the treatment of the torrents of 
se ' Jrenees 3 M. Champsaur, those of the classic grounda in 
nae s0wer Alps 5 M. Gernard, those of the Upper Savoy moun-~ 
pane especially the valley of Chamouni; and the landslips in 
nat same Vulley, and especially that which overwhelmed th 
baths of St. Crervais in the night of 11th July 1899, are desoelted 
ina long and admirably ilhistrated paper by M. Kuss. ‘The 
utente of Rieulet, in the Pyrenees, is fully “described by 
ene Tee aie ot seitlement employed at Pellafol, 
ta Ns a Ate ue ae ‘The best kinds of herbs and trees 
M @ works are ully treated in an interesting paper by 

+ Bauby. Messrs, Campardon and Buisson discuss the s stems 
of improved pasturage; ML. Campagne the works Neocacan to 
protect, forest and uncultivated lands against avalanotiens Ga 
M. Calas the reeommendation of the extension of the use of 
Salzmann’s variety of the Pinus Laricio, which has been found 
valuable in “+ehoasernend” plautatious, The same author has a 
monograph of the processional caterpillar of the moth Carthocampa 
pityocampa, with suggestions for the best system of counteracting 
its ravages. 

Among other subjects on which important papers were printed 
and distributed, may be especially noted M. Lafond’s work on 
the sand-dune plantations on the coast of the Bay of Biseays 
M. Delassasseigne’s very interesting paper on fire-pratection ; 
and M. Arnould’s work on {international measures necessary for 
the protection of useful birds. 

In the Russian Section, the most noticeable exhibit was the 
fine series of sections of trees, As is well known, the forest flora 
of Northern Russia is a very poor one, the chief forest trees 
being the spruce and Scots pine; but in Siberia and the Caucasus 
there are many other species, and the value of their timber is 
well illustrated by the sections. Canada and Roumania have 
also fine series of wood sections, whose preparation must have 
been a diffieult work. The Austrian and Hungarian sections 
have no very special exhibits, but they have represented almost 
every branch of forestry, and more especially those branches 
which belong to forestry in its scientific side; working-plans, 
experimental stations, researches on rate of growth, “reboisement” 
works, planting and sowing are fully shown, as fully as are the 
inethods of extraction of timber, and the utilization of forest 
products in general. Both of these countries presented to the 
Congress for free distribution, copies of valuable papers on 
forestry. The most, important of those presented by Austria is 
the official guide 1o the forests, published by the Ministry of 
Agriculture at Vienna, and official papers on forest, police anc. 
forest ‘reborsement’ are also of great interest. The question of 
beech in the Austrian forest is the subject of a paper by Herr 
Huinagl; anda full, well-itlustrated account of the small forest 
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wood-industries of Austria is contributed by Professor Lauboeck, 
The ‘rebotrement’ works in the Karst region, that curious denuded 
tract of mountain slopes on the Illyrian coast, are fully described 
in a paper by Herr Pucich, The treatment of spruce forest, and 
the best systems of preventing the barking of the trees by large 
game, or the death and damage of forest growth by bad procedure 
are discussed by Herr Hermann Reuss. 

The Hungarian contributions to the literature of the Congress 
are too many to be all mentioned here, but it is right to call atten- 
tion to Herr Vada-’s history of the Forest School of Selmeczbanya, 
and the same author's very interesting paper on the cultivation of 
willows as a protection against inimdation. The Government 
publications refer (1) to the forest law of 1879; (2) to the prepara- 
tion of working-plans ; (i) to the organization of the forest staff ; 
(4) to forest experiments and experimental stations ; (5) to the 
organization of special schools for forest guards; and (6) to the 
history of the National Forest Society. And here it is also vight 
to mention a very interesting account of the development of 
sylviculture in the Austrian territories of Bosnia and Herze- 
govinn, by Herr Petraschek, who was himself present. at the Con- 
gress to represent these provinces. 

The forest exhibits of the United States were chiefly intended 
to illustrate forest utilization ; the most noticcable features of their 
section were the beautiful transparencies in the windows illstrat- 
ing the giant trees of the Western States, and the panels and 


sections of fine-grained woods in the American chalet. 

In the Japanese Court, rielly marked bamboo eulms formed 
a remarkable exhibit, as did the huge planks of Cryptomeria and 
other woods. 

In the Swedish Section the Congress admired a diorama 
picture of a pine forest, witha lake and mountains beyond, lit up 
by the glowing colours of a northern sunset ; the large model of a 
saw-mill and timber export yard in the Gulf of Bothnia; and a 
pyramid of wood paving blocks marked with the brands of the 
various firms dealing in that important and increasing article of 
trade. 

In the British Indian Section, the inspection hy the Congress 
was hampered hy the great crush of other sight-seers, still, 
though the crush was detrimental to a full appreciation of 
Mr. Ribbentrop’s beantiful: trophy and the carved showcases of the 
Schools of Art of Madras and Lahore, the Congress was able to 
see fairly well the forest show in the galleries, and admire the 
maps and plans, the fine photographs, and the Dehra Dun collec- 
tion of products destined to be preserved for the future at Kew. ; 

In the West Australian Court everyhody was interested in 
the huge sections of “ Karri” and “ Jarrah ” which stood sentinel 
hefore the doors, and in the excellent way in which the exhibition 
of these woods had been taken advantage of to serve Lwo purposes, 
the embellishment of the Conrt and the display of the capabilities 
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of the woods. ‘They had be: 
f : re) en employed in th i 
Court to show their use 4 ing ‘bie ialemnecee 
Court | 4 se as paving blocks, in the ing of 
Mi cube: to show their use for inside torn. . i 
Ree vallings fe. show their capabilities for Creal 
A : ecoration, and in railway wagons t ir us 
a varrlage-building. _ The whole chaplage was one eae 
bits Petr sad ieee a) ie meubers of the Connie 
3 ie end, e hada long aftern. : 
oe wire very tired when their labours ere a ie 
Bere eae ae aay tliat had the Forest Palace and ite 
ts, sed by the inetnsion in it of the callecti 
soles who, perbaps mistakenly, preferred t6 be cies 
a ee eet buiklings (Mo “mention has here been “rade of 
Finn gible, many of great innportanee, shown by Ttal 
E (l, Servia, Me xico, and other countries in their own exhiin. 
pone in the national palaces, as they were not visited b the 
ongress), been a separate Exhibition apart from the dihke por- 
tions of the great world’s show, and displayed, like the Edinburgh 
Exhibition of 1884, as a separate thing, they would have formed a 
collection which alone would have attracted crowds and been a 


wonderful success. 

The last day of the Congress, ime 9th, was devoted ta an 
excursion to the Forest of Fontainebleau, one of the largest of the 
Government forests of France, containing 17,000 hectares. It was 
a whole day’s excursion, and was a very enjoyable one, both 
from the forest point of view and from that of the scenery, 
and the members received the greatest help and courtesy from 
the Inspector in charge, M. Reuss, The party was headed by 
M. Daubrée, Director-General, and there were representatives 
of almost all the nations of Europe. 

The party Jefs the Lyons terminus early, and arrived at 
Fontainebleau at 10-30 A.m., where carriages were in waiting, and 
a start was at once made, in rather hot. weather, for a drive round 
the most interesting parts of the forest, At midday the restaurant 
at Franchard was reached, and the party were saluted with the 
strains of the well-known, ‘ cor-de-chasse’ weleoming them to the 
déjeuner, After the meal, speeches were made by members of 
most of the nationalities represented, and the excursion was then 
continued to other interesting parts of the forest, ending up ab 
the railway station, where the train was taken at a little before 
6ym. The forest of Fontaineblean 1s chiefly on sandy soil, with 
here and there small outcrops of the chalk, and the chief and 
most important tiee is the oak, of the variety sessilifora. Oak 
constitutes about 40 per cent. of the individual trees of any size 
in the forest, and its growth is excellent, Fontainebleau being one 
of its best localities in France. Some trees still exist known to 
be over five hundred years old, and to have more than 6 feet in 
diameter. The few oaks of the variety pedunewata found here 
and there are probably the result of sowings of acorns collected 
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elsewhere. Next in importance among indigenous trees is the 
beech, which is found to the extent of about (5 per cent. but the 
trees ure not very good, and they are more valuable for the help 
which they give sylviculturally to the good growth of the oak 
than for their industrial importance. Among other broad-leaved 
trees common in the forest, the hornbeam and birch are most 
noticeable. A considerable area is covered with Scots pine, which 
is, however, not indigenous, having been introduced so recently as 
1786 in the first plantations made at that time by Dr. Lemonnier, 
the first physician to King Louis XVI. The seeds were brought 
from Riga, in Russia, and this circumstance was taken advantage 
of by M. Kern, the Director-General of the Imperial Forest Sehool 
at St. Petersburg. at the déjeuner, to emphasize the close relations 
between Russian and French forest officers. The greater part of 
the pine forests were, however, planted in 1830-—1848, and the 
tree is now completely naturalized. Unfortunately, of Jate years, 
the extension of touring, especially by eyclists and auto-car 
drivers, has had the serious result of causing extensive fires, 
usually lit hy the careless use of wax matches and vesuvians, 80 
that not only i: it necessary for the staff to be constantly on the 
alert in dry weather, but endeavours have had to be made to 
replace the pine by less inflammable species. 

The firs; Working Plan of the forest was made in 1861, and 
under it 13,724 hectares were devoted to high forest, 1,618 hectares 
to coppice, and 1,631 hectares to special working. ‘This plan was 
kept in foree and worked till 1880, when, owing to munch damage 
done by frost and snow, many of its provisions had to be suspended 
and the dead wood cleared out. A new Plan was then found 
necessary, and this was made and bronght into force in 1892. 
This new Plan divided the forest into five sections, which it will 
be interesting to enumerate. 

Heetares, 
Kection L.—High Forest of Broad-leared Troea, 
9 working circle, treated, on a rotation of 120 yonrs (4 periods of 30 
years), by th: method of successive rogencration fellings (shelter- 
wood compariinent method)... ae te we 7.239 
Bection 2—Pigk Fuvest of Conifers, 
3 working circles, treated, on a rotation of 72 years (8 periods of 
years), by the same method .., te on ve 3992 
Section 38.—Jfigh Favest in Selretion 
5 working circles, with a rotation of 7 years for the selection fellings, 2,975 
Section 4.—Coppice with Standards, 
38 working circles, with a rotation of 80 years for the coppice we «1,758 
Section 5.— Artistic Parts. 
1 working citcie, without fixed system, malulained to preserve 
ancient trees «nd picturesque localities... oo we 1,616 


And this is the Plan which is now iu force, and whieh is 
giving such excellent results, 

In a Congiess at which so many foresters from all parts were 
assembled, there were naturally several interesting meetings of 
a inore convivial character. On the 6th a déjeuner was given at 
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the Restaurant de la Belle Meunidre, close to the Jéna Bridge, 
by the French members of the Congress to their foreign guests, 
There were many spveches, and the excellent fare and the cordial 
reception were greatly appreciated. On the 7th, again, the foreion 
inmembers were invited to the dinner given by the Mutual Aid 
Society of Forest Otficers in the splendid Salle Hoche, where 
the hospitality of the French hosts was again unbounded, and the 
evening was spent in the harmony which usually characterizes 
such forest réunions. 

There can be no loubt that the Forest Congress of 1900 was 
& great success, and it may be hoped that future ones will be 
equally so, and that the cordial and excellent understanding which 
animates Forest Officers of all countries, whose subject has no 
relation to the difficulties of current politics, will tend to improve 
the mutual relations of these countries amongst themselves, and 
make for that permanent peace which all those who desire the 
welfare of the human race must ardently wish for. For the first 
of the series of greai. Forest Congresses, no better hosts could be 
found than the French ; for hardly anywhere, after all, is hospi- 
tality and good-fellowship so thoroughly understood as in France, 
especially when the whole of the meeting is animated by the 
game esprit-de-corps, Lhe same intense interest in all that cae 
tains to the management of forests and He een ne 
world of the benefits of forest conservancy.—-Prane 


Royal Scottish Arboricultural Society. 


Tho Harmfulnoss of Bush Fires in the West Indies. 
By Da. H. A. Atvoxp Nicos, O.M.G., M.D., P.1.S. 


T uave been asked to read a paper at this Conference on Bush 
fires and their harmfulness to the soil and to vegetation in those 
islands in which they are not controlled by legislative enactment. 

The subject is onc which has engaged attention for some years 
past, and I have spoken and written a good deal about these fires 
and their harmful effects in those West Indian Colonies in which 
they are allowed to rage without interference. It follows, there- 
fore, that most of what I have to say to you has been made public 
by me elsewhere in some form or other. 

Now-a-days, however, it too often happens that useful legis- 
lation is delayed until its necessity is brought home to the Govern- 
ment and people by frequent discussions, by the reiteration of 
arguments, and by the constant statement of facts bearing on the 
subject. This, T hope, will be the last effort that will have to be 
made to bring about the much needed legislation to control bash 
fires, for I trust that the diseussion which will follow the reading 
of my paper will crystallize the facts into such a conerete form as 
to allow the question to be dealt with satisfactorily by the various 
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Governments converned—the Imperial Department of Agriculture 
of course agsistiny: by its advice and, if necessary, its initiative. 

It may be well, perhaps, for me in the first instunce to state 
briefly what steps have already been taken to bring the question 
before the public. In July, 1899, after a certain amount of dis- 
eussion ard correspondence, I raised a debate in the Legislative 
Council of Dominica on the destruction cansed by busi fires in the 
island, hy moving the following resolution :— 

Whereas it i. the custom during the dry season for peasants 
and others to clear Jands by setting fire to dry grass and brush 
thereon ; 

Whereas in inany instanees such bush fires having escaped 
contro] have run on to cultivated and forest kinds, causing consider- 
able destruction and entailing great loss to planters, as well as in- 
terfering with the progress of the Presidency towards prosperity ; 

And whereas, such fires, by destroying seedling indigenous 
trees, prevent the reafforestation of the waste lands on the leeward 
side of the island. thereby causing these lands to remain barren ; 

Be it resolved—That. in the opinion of this Council it is de- 
sirable to empower the Governor by Legislative enactment to issue 
his proclamation in times of drought forbidding for certain periods, 
under severe penalties, the setting of fire on any lands whatever, 
unless in special instances permission in writing be given by an 
authorized official, ; ; 

This motion gave rise to an interesting and instructive debate, 
during which the: harmfulness of bush fires was borne testimony 
to by the Counc lors, some of whom detailed the destruction 
worked by fire on their own properties. The resolution, [ am 
glad to say, was passed unanimously by the Leyislative Council, 
but the Government has net yet introdnceda dratt Ordinance to 
deal with the question, Afterwards the West India Committee 
communicated with me on the subject, informing me that they had 
requested their correspondents in Antigar and St. Kitts to do what 
they coukd to get a similar resolution passed in the Legislature of 
those islands. Later on, the Governor of the Leeward Islands, 
in an address to the Antigua Council, pointed out the necessity of 
counteracting the evils caused by bush fires in the country dis- 
tricts ; and there has been, { understand, some official correspond~ 
ence on the subject with the Secretary of State for the Colonies. 
Tt had been decided that } should bring the matter hefore yon at 
the last Conference, but I was unable to attend the meeting, and, 
as no definite action was taken by the local Government, 1 read 
a paper on the subject ata meeting of the Dominica Agricullural 
Society on May 50th, last year, not only in order to keep the matter 
before the public mind but also to prepare: the people for the pro- 
mised legislation. This meeting was presided over by Mr Bell, 
the Administrator of Dominica, who during the discussion admit 
ted that I had “ made out a goo case for legislation.” A similar 
resolution to that passed by the Legislature was then aclopted by 
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the Agricultural Society, and a copy of it was subsequently for- 
warded to the Goverument. Such, then, is a brief aecount of what 
has been done in the Colony of the Leeward Islands towards the 
solution of the question, and I now bring the matter before this 
Conference. T understand, however, that there are Representa- 
fives here from Colinies in’ which legislation to control th 

mischievous effects of bush fires has been in force fo i 
hope that these gentlemen will bring forward fi 2 years and I 
melee of such legal restraint. nels to show the 

in the West Indies and elsewhere } . i 

generic term of Bush fires are included. nie pases the 
both great nnd small. whether caused pur osel at penne 
that destroy the ve, etable products of tlle soil. "The eal 
divided inte five classes, as follows -— , ney may ‘be 

1. The fires deliberately set to burn dewn lants i 
on limited areas with the object of desiccyiny iehts 
that are troublesome or are likely to become epidemic. 

2, The fires sometimes made to the windward of cultivat- 
ed lands alfected by insect blights, so that the dense 
smoke may kill or drive away the pest. 

3. The “burns,” when high forest is ent down, the trees 
lopped, and fire is used to destroy the immense en- 
eumbering mass of wood so as to render the ground 
sufficiently clear for cultivation. 

4, The “gras: fires” that are set in dry seasons to destroy 
dry rank grass in order to induce a new and tender 
undergrowth for the grazing ot eattle or for the grass- 
cutter’s kuife. 

5. The ordinary “bush fires” of Dominica and other 
mountainoas countries, by means of which the soil is 
eheaply and expeditiously cleared of brush and weeds, 
cut down or hoed up, on lands intended to be put into 
cultivation. 

The first class of fires is simply a method adopted in the 
treatment of diseased plants, and ‘s one of the heroic remedies of 
tie plant physician when he endeayours to stamp out a dangerous 
epidemic. Such a remedy, however, is never used without careful 
precautions being taken to prevent unnecessary damage. 

The second clase of fires differ from the first in that the cul- 
tivated plants are not destroyed, The plan is frequently employ- 
ed in some countries {o rid plants of insect pests, which are readily 
killed by the acrid smoke of burning green wood, bush and 
leaves. 

The third class of fires are seen only in forest clearings where 
they ure made use of {> remove the massive tangle of fallen trees 
that encumber the proand., Inthe early years of settlement in 
the West Indies, when the islands were covered with primeval 
forests, these “ burns" as they nsed to be and still are called, were 
part of the systematic work of all planters, Laborie, in his 
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well-known work entitled The Coffee Planter of Saint Domingo, 
published in 1597, gives particular directions as to the proper way 
In which the forest trees should be felled, and the branches lopped 
and strewn, so as to get what he describes as a “ gvod burn” that 
will clear the fund sufficiently for commencing cultivation. Ib is 
worthy of remark, however, that even this far-seeing writer, who 
penned his words over a century ago, deplored the destruction of 
certain constituents of the soil by these fires, and said “it is to 
be wished that burning conld be dispensed with.” Forest burna 
are now to he seen only in Dominica, St. Lucia, Trinidad, Jamaica 
and other islanls in which there are still tracts of virgin forest ; 
and, as such fires are essential and not franght with dangerous 
consequences if Ane care be taken to prevent the conflagrations 
spreading, it is unnecessary further to consider them than to point 
out that legisl:tion should not prohibit them, but should impose 
an obligation on the planter to prevent destruction of standing 
forest around the clearings. 

The fourth class or grass fires, are frequently seen in all the 
islands, more cspecially in dry districts, As 1 shall later on have 
occasion to show, these fires--which often take place every dry 
senaon on the same ground-—are disastrous in their ultimate effects, 
and the crop ef fresh grass that springs up after them does not 
compensate for the evil worked. 

The fifth class comprises the ordinary and well-known bush 
fires of the tropics. They are especially common in Dominica, 
and, in the dry season, they may be observed in thet island in all 
directions. Indeed, not only the peasants but also many pro- 
prietors of lurze estates invariably employ this wasteful method of 
clearing land for enltivation, The advocates of the ‘ stem say 
that the fire gets rid of the brush and weeds expeditionsly and 
cheaply, and vome say that it also does lasting good hy destroying 
the harmfnl insects on the soil. It may be conceded at onee that 
vegetable maiter is removed most easily hy fire, and if the removal 
of this matter were the only consideration no voice could be raised 
against bush fires. Buta serious question has to be answered in 
the first instance, namely, is this vegetable matter in the form of 
leaves and brish of go little use to the land and the planter that its 
destruction ix desirable? And, following on this questionis the equal- 
ly important one, does the planter gain or Jose by converting all thia 
organic material into inorganic matter in the form of ashes? Both 
these questions I jiope to answer in such a way as to show that the 
clearing of lund hy fire is the worst and most wasteful system that 
the planter could adopt. I would pause here, however, to say e 
few words aout the erroneous idea that, in consequence of fire 
having been passed over the land, there is likely to bea long 
immunity from the depredations of insects, for the reason that alt 
of them have been destroyed in the burnt area, Now, most insects, 
like the higher animals ina state of nature, wander about in search 
of food. They are kept in check by natural laws, the chief of which 
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It may be roundly asserted that in all cultivated soils in the 
West Indies there is a deficiency of nitrogenous constituents, which 
deficiency is usually attempted to he made up by the application 
of manures or by the digging in of plants, more especially those of 
the pea family grown on the land for the purpose. I is therefore 
most essential that the planter should do everything possible to 
add to his soil all the vegetable matter he can get hold of, so that 
hy its decay it may increase the deficient nitrogenous constituents. 
And yet it is the eastom in Dominica and elsewhere to 
destroy these mosé valuable organic materinIs by five, instead of 
turning them into the land to repay the expense and labour of so 
doing over and over agnin by the resulting increased crops and 
finer produce. Indead, as [ have said elsewhere, “lo prevent the 
peasant from destraying what is uecessary for the fruitfiulness of 
his land, is to do lua good by ensuring larger crops from his 
holding. hus it is advantageons to the country generally that 
this wasteful destruction by fire of important constituents of the 
soil should be put anend to.” Agricultural chemists tell us that 
every pound of nitrogen in the soil has a definite value which may 
be expressed in figures. Were it possible to calenjute the annunl 
loss to planters an the basis of the money value of the nitrogen 
robbed from the soi! annually by the bush fires, the total amount 
would be astounding. 

But these bush fires not only destroy the vegetable matters 
intended by nature to enrich the soil, but they bum or hake the 
upper layers of the land, and this means that not only does the 
heat of the fire volatilize the nitrogenous matters alreacly prepared 
in the soil for the assimilation of plants, but that it also destroys 
the nitrifying microbes thnt are constantly at work to prodace the 
rich organic material for further plant food, Thns it, seems that 
tires on lands, especially in these countries, are utterly disastrous 
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in many ways, that they cause a diminution of the quantity of the 
produce got from the soil, and therefore deleteriously affect the 
fortunes of the planters and consequently the prosperity of the 
country. 

Yo prohibit these fires entirely would be to prevent peasants 
and others froin destroying what is necessary for the frnitfulness 
of the land, ard so it would be sound political economy. But 
political economy and “ the liberty of the subject ” are sometimes 
contradictory terms, as in this instance, in which a man is held to 
have as much right to destroy the fruitfulness of a certain portion 
of the land as he has to pall down his house. But he must confine 
the destruction to his own property and not injure his neighbour's, 
Were these bush fires always limited to the circumscribed areas 
being cleared for culiivation, Urere would be less to be said against 
them, and it is questionable whether in the present state of public 
opinion repressive legislation conkd he snggested with any chance 
of its adoption. But by carelessness, by ignorance and sometimes 
with malicious intent, the conflugrations spread over and ravage 
large tracts of land, thereby destroying much valuable property. 

The devastation caused by bush fires in Dominica alone is 
enormous, and it is undoubtedly a serious drag on the prosperity 
of the island. TDnring the dry seasons the fires may be seen in all 
directions along the coasts, in the valleys and on the hills. The 
absence of all control has rendered the people quite reckless in 
regard to them, If a peasant has to cleara few square yards of 
land to plant some “ ground provisions,” he wil] set fire to the dary 
brush in the afternoon and then gaily go home without troubling 
ng to where the fire may ran to, A Gre set in this way in Domi-+ 
nica not very long ago near tu the sea, spread to neighbouring 
lands and produced a conflagration that raged tor days, running 
up a wide valley, destroying everything in ity path and (hen renehe 
ing and seriously damaging cane and lime plantations on the hills. 
Dorniniea planters will tell the tale of how their cacao and other 
plantations have been greatly injured and the erops ruined hy 
fires carelessly set in contignons peasants’ holdings ; and they will 
tell also how their woodlands have been destroyed by similar fires. 
Indeed the losses due to these constantly recurring fires hive hes 
come sv great that legisiation is urgently needed, If the matter 
were curelully inquired into, it would be formd that, year hy year, 
an increasing extent of land is being rendered barren by bush 
fires. As an illustration of the correctness | of this statement I 
may bring forward the following facts concerning certain districts 
along the leeward coast of Dominica. Many years ago there were 
thriving coff-e plantation on these lands, but now they are barren 
wastes of rocks covered in places with a thin skin of soil Daring 
the wet seasen rank grass and weeds spriag up from seeds dropped 
by birds or blown by the wind. Were the land left. to itself, by 
the operation of natural la oil would accumulate and seedling 
trees would yrow and incease in nuniber and variety, and, in a 
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comparatively short time in our West Indi i “ 
ary forest ” would resnJt, and then, hy dhe jae ears 
portion of the wood, the Jand could be graduall brought I k 4 
cultivation, But what really happens is that ak of th ree 
5 ; pews RE hese waste 
lands are subjected to the ravages of bush fires every sth 
seedling trees are killed ont and the soil is left ent aad | = 
with no live roots ramifying in all directions to hold i aaitiles 
together, so that, when | : ctions to hold its particles 
23 ’ EAs s heavy rains came, the Joosened surface soil 
is washed to the valle; or sea, and nothing but “| 
waste remains, This dlisastrons destrnetion ofa evitivabia barren 
ech soi oe me ee es ruction ofa cultivable soil has 
7 fe going on for years and years in many islands: in the West 
niies, and it has resulted in the conversion of former fertile dis- 
tricts into barren wastes in Dominica, Montscrrat, Antigna and all 
the islands to the north. It has not only made deserts where 
there should be gardens, but it has actnally in places produced a 
disastrous effect on the climate, Mr. Watts can tell you of the 
evil effeets of bush fires at the northern end of Montserrat and 
throughout Antigua, And I doubt uot that many here can hear 
testimony to the fact that I have not over-estimated the urgency 
of the question. 

In Dominica there is a dry barren district known as the Grand 
Savannah, and years ago the late Dr, Imray endeavoured to re- 
claim a portion of it hy planting young Ceara rubber trees on it 
in all directions. The plants grew well and there was every hope 
that this barren waste would have been brought into remunor- 
ative cultivation and that a new industry would have been estab- 
lished in the country ; but, unfortunately, the bush fires set by the 
peasants in the dry sexson swept over the plantation and killed ont 
the rubber trees planted with so much care and expense. A simi- 
Jar attempt made later on to plant up portions of the Grand 
Savannah met with the same disappointing result, and it is clear 
that nothing can be done in Dominica to reclaim such barren lands 
until, by legislative enactments, the people are prevented from 
causing these extensive and disastrous conflagrations. 

Legislation is alxo undoubtedly greatly needed in many of 
the other islands to alate the evils caused by these bush fires. It 
would not be advisable now to prohibit all fires on lands, but, 
without delay, an en! should be put to the system whereby every 
person ean at any time with impunity set fire to dry grass and 
brush and se produce a conflagration that mey and often does 
cause great injury and loss to his neighbour's property, and that 
certainly retards the prosperity of the country. Althongh bush 
fires need not altogether be prohibited, they should not be allowed 
to be xet in very dry seasons, as they are then execedingly danger- 
ons; und, at other times. they should be so regulated that the 
evils I have brought to yonr notice may be mitigated if not en- 
tirely abolished.—Puper read before the West Indian Ayricultural 
Conferences 
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Irregularity in the Growth of Teak, 
By R. 8. Hos, P.C.H. 


Iw a letter published in the August Number of the Indian 
Forester for 1897, “S.C.” drew attention to the extraordinary 
irregularity in the growth of teak as exhibited by the rings 
counted on a laige number of teak stumps. In the words of the 
author of that letter the peculiarity is that “the growth of the 
whole tree consisted of alternate cycles of normal and abnormally 
slow growth, each cycle (both of normal and abnormal growth) 
extending over a varying but generally considerable number of 
years.” S, ©.” goes on to enumerate the possible causes of this 
irregular growth, and anys, ‘No. (1) (i¢., damage by insects) 
may be left out. of consideration altogether, the length of time 
over which the damage extends rendering ib absolutely impossible 
that insects should be the cause . . . and it seems to me 
that in the majority of cases fire is the cause of most of it. My 
reasons for coming to this conclusion are as follows :~— 

(a} The suddenness with which the change from normal 
os to very slow growth takes place. 
(b) Tho very large proportion of trees exhibiting this 
appearance. 
(ec) The occurrence of 2, 3 or even 4 cycles of slow growth 
during the life of the tree.” 

The few observations which I have been able to make 
during the last three years regarding the life-history of the two 
defoliating insects, Paliga damastesalis and Hyblea puera, both 
notorious teak pests, have convinced me thai the peculiarity 
drawn attention to in the letter above referred to is, in many 
cases nt all events, caused by these insects. The press of official 
work in wnusnally busy years of famine and working-plans pre- 
paration, with two transfers to boot, have prevented me from 
obtaining incoitestable proof of Lis; but I think I have sufficient 
data to warrant my above assertion ; sufficient, atall events, to show 
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that insect damage is ab least.as probable a solution of the prob« 
Jem as fire, and to make it desirable that more attention should 
he paid to the damage done by these insccts in this connection. 
The first point 1 wish to draw attention to is the very 
wide distribution of the insects mentioned. ‘The first detailed 
account of them appeared to have been given by Lientenant- 
Colonel Bingham in 1892, which is published in “Indian Museam 
Notes,” Vol. IIT, No. 2, page 93, It is there stated that the plague 
of caterpillars which defoliates the teak occurs annually in some 
portion or other of the Rangoon Division of Burma, the destructive 
Jarvee helonging to two species, Palit dumastesalia and Ilyblea 
puera, the former oceurring in far the greater numbers, A 
yeference to Mr. Stebbing’s “ Injurious Insects of Indian Forests,” 
pp. 116 to 117, and again pp. 120 to 121 will show that Hyhlea 
puera has been reported in 1892 from the teak forests of the 
Ilyderabad Assigned Districts; in 1893 again from Berar, from 
Dehra Dun, from the Kulsi plantation in Assam, and from the 
Pegn Circle of Burma, and that Patiga damastesalis has also been 
reported from Burma and Berar, In addition to this I would draw 
attention to an aceount. published on pp. 126 to 129 of the Forester 
for April 1898, describing the attacks “of one or more specics of 
caterpillars” in the teak plantations of Southern India at Nelam- 
bur, in Cochin and in Travancore. One of these was subsequently 
identified as ffyblaa puera, and it seems more than probable that 
it was accompanied by Pauliga damustesalis. In an editorial note 
printed on page 517 of the Forester for 1900, Hyblawa puera is 
noted as attacking the forests of the Damoh Division, C.P., and in 
the same year ] found the same insect attacking the forests in the 
adjoining Division of Jubbnlpore. Paliga dumasteaalis is common 
in the Bombay l’residency, and I recently received a letter from 
the Divisional Officer, W. D., Kanara, in whieh he remarks that 
“the moth (Paliga damastesalis) is common here in Kanara 
always, especially when the teak is in leaf; sometimes so common 
aa to injure every teak tree in Kanara, and I well remember 
one year when every teak tree from Kanara to the north of Thana 
district was badly attacked.” Jn a letter published on page 325 
of the Forester for 1897, Mr. R.C. Thompson reports that the 
teak forests in the Chanda Division, C.P., were defoliated hy a 
small caterpillar in 1892, and that the same caterpillar defoliated 
the teak in the Damoh Division, C.P., in 1897. This insect has 
sinee heen identified as Laliga damastesalis. I have found the 
same insect in the Damoh forests in 1898 and 1899, and in the 
Jubbulpore Division in 1899 and 1900, After reading some notes 
furnished by me in November 1898, regarding the life-history of 
Paliga damastesalis, Mr. Fernandez wrote: “I have no doubt 
now that the insect noticed by me in 1875 is one and the same as 
the Patiga,” and on page 428 of the Morester for November 1898, 
Mr. Fernandez remarks, in connection with the same insect, that 
the pest is spread all over the Central Provinces wherever you find 


IRRECULARITY IN THE GROWTH OF TEAK. 305 


tenk, and it certainly is more general than it was when T was here 
some years ago.” It is therefore clear that both these insects have 
avery wide distribution, and that in all probability they occur 
wherever the teak grows throughout India and Burma. Hence it 
is quite possible that teak may be attacked by them in various 
localities over enormous tracts of country. 

It also appears that one, if not both of these insects, has 
been known to altack teak in India for the last quarter of a 
century. From the notes collected by me alsa, it would seem that 
Daliga damustesitis (which, asa rule, appears to be far more 
wuinerous than Z/yblwe puera in Burma, and which, of late years 
ut all events, has been far more numerous than I/ybiea puera in 
the Central Provinces) is nearly always present on the teak trees, 
but that its attarks only do serious damage when the conditions 
are peculiarly favourable for its development, or when it is aided 
by Hybloa puera. ‘Yhere is therefore obviously nothing extra- 
ordinary in a tenk tree being attacked by these insects two, three 
or even four times during its life. : 

The next point is, that the period of slow growth appears, 
from the rings on the teak stumps, to last for a considerable number 
of years, i.¢, for some ten to forty years. Tt is, however, obvious 
that these 10 to 10 rings may by no means represent the growth tf 
10 to 40 years, aad the possibility of more than one ring being 
formed in a year does not appear to have been considered. It is, [ 
think, generally helieved that the defoliation of a tree, followed by 
the output of another flush of leaves, results in the formation of an 
extra ring of growth, Now the number of timesa tree is defoliated 
in the year obviously depends on («) the number of generations 
the attacking insect has during the year, and whether the condi- 
tions of the environment are generally favourable to its develop- 
ment or not; (6) the period during which the tree attacked usually 
remains in leaf, which in turn depends on the species of tree, the 
climate generully, and the character of the season in particular; 
and on (¢) the vitulity of the tree attacked and its ability to replace 
the leaves which are destroyed with fresh flushes of new foliage. 
As fur as my observations in the Central Provinces go, they have 
shown that (1) the first attack of Pudigu on teak in the year 
usually takes place in June-July, de, when the first flush of leaves 
has fully developed, the majority of the trees being practically 
leafless in April-May ; (2) Padiya hibernates in the larval stage, 
and hibernation commences from the middle to the end of October 3 
(3) during this period from Juue to October, Puliga bas three 
generations, each lasting about six weeks 3 (4) a teak tree which 
has been completely defvliated takes at least one month to renew 
its leaves, and that in consequence the same tree is not defoliated 
more than twice in the season, although the insect has three 
broods ; (5) after the last attack, a weakly flush of small leaves is pnt 
out. in the Central Provinces, therefore, we may usually expect 
from two to threc narrow rings to be formed during one year in the 
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wood of 4 tree which ha: : - 
of one ring of normal eeu bealy aevacked) by Paliga instead 
Bombay, however, th: teak obviously cen 2 eee and 
period than it does in the dry and severe cli Pe pone 
Provinces, We should therefore naturally peda aoe 
Bee ocren earlier in the year in Burma than ‘ the teak 
he Central Provinees — F; : Ney are in 
Colonel Bingham, aaa naa une given by Lieutenant- 
in “Indian Museum Notes,” ¥ol. I, No 3 en which is printed 
this is the case, the teak ane hace 0. 2, p. 93, it appears that 
Division in April 189%, 5 ne attacked in the Rangoon 
ingedl =» Supposing that the time necessary fi 

ct to pass through one complet i es 
of its hibernation is the same it Sie uke ond that the period 
there would nearly he five generations ae ae Central Provinces, 
Burma, and supposing that the trees att ad tk atte 
month to renew their foliage, as many as tak ed ote ant 
be formed 1B the period, Ht must, however, be considered that 
in a moist, mildclimate (a) the libernation of the insect may 
commence later and last for a shorter period, and (4) the teak trees 
attacked might have sufficient vitality to renew their leaves in less 
than a month. It is therefore not impossible for five or even 
six narrow rings to be formed in one year. We have, therefore, 
only to suppose that such attacks last for five years im succession, 
and we shall have accounted for 30 small rings on the teak stumps 
of “8, C.” 

My observations have shown that Paliga often has cer- 
tainly three and very probably four generations in one year in 
the Central Provinecs, and I believe that in more favourable 
localities it may have as many as five or six; and this insect 
is almost always present on teak in more or less considerable 
numbers. Flyblaa is known to frequently work in combina- 
tion with Patiga, and it is believed to have at least two 
broods in the year. [6 is therefore clearly not difficult to imagine 
conditions being suficiently favourable for the development of 
these insects to ehable them singly or in combination to attack 
teak severely for four or five years in succession. It is also 
obvious that such jayourable periods may be separated from 
each other by less favourable periods of varying duration. To 
show that severe attacks may be made for several years fn sucves- 
sion, I will, however, remark that in 1897 Paliga d. was revorded 
as defoliating teak in the Vamoh Division, C.P., three times 
during the year. In 1898 the same thing happened, and I was 
told by the inhabitauts of the distriet that the same thing had 
happened for several years past, In 1899 [ was unfortunately 
transferred from Damob, but I believe that the teak were again 
attacked more or less severely, In 1900 the Damoh forests were 
severely attacked in July; this time principally by Hyblaa, 
and, from what happened in the adjoining Division of Jubbulpore, 
I believe that the sevond flush of Jeaves put out by the injured 
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teak was more or less severely attacked by Puliga in September- 
October of that year. {t is therefore, I think, quite possible that 
teak may be defoliated several times in the year for several years 
~ in suecession, and that from 10 to 40 small rings may be formed 
in the wood in consequence. 
Finally, it is obvious that (@) the suddenness with which 
the change from norma! to very slow growth takes place, and (b) 
the very large proportion of trees exhibiting this irregular growth 
would be fully accounted for by supposing the peculiarity in 
question to have been caused by insect attacks. 
Camp JUSBULPOKE, 
14th April 1901. } 


Insufficiency of the World’s Timber Supply.” 
(Continued from p. 366.) 
12,—Boearia. 

Bulgaria sits astride the Balkans, and might therefore be 
expected to possess vast forests: so she did for ages. But the last 
century or two have wrought such havoc that her supply no longer 
suffices for her needs. The excess of imports (see Table XXII) 
was as follows for 1898 :— 


Ki logr. Franca. 
Imports sis “- 58,133,502 3,094 830 
Ex ports nD aoe 13,838,345 8,45,337 
Excess Imports... asa 44,295,157 2,249,493 


This excess import corresponds to a volume of 73,000 m.c. 
net, or 90,000 m.c. in the forest. It is a large amount for a 
population of small density and agricultural habits. 

13.—Servia. 2 

Servia is credited with 2,090,000 hectares of forest, or 42 
per cent. of the total area of the country, which is 4,853,500 
hectares. Either these forests are not yet opened up, or they are 
already ruined by abuse, for the official statistics show that the 
timber imports are in excess. See Table XXIII. 


C. metres. Frances. 
Imports ae one 28,985 750,561 
Exports _ vos 8,003 394 35 
Excess imports oe 20,962 362,326 


The excess imports are about equal to 35,000 cubic metres 
in the rough. 

This is the last of the European timber-importing countries. 
They include the southern, western, and part of the central 
States. Their total area is 267 million hectares, and their popu- 
lation of 215 millions represents 57 per cent. of the total 
continental and island peoples. They comprise all the nations 
Nea RES OTE aA NE Ried a AL 


* Translation by F, Gleadow, I.F.S., of “L'insuffisance de la production 
des bois d'ceuvre dans le monde,” par A, Melard, Inspecteur des Haux et Foréts, 
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possessing the densest population, the most flourishing industries, 
the most active commerce, the greatest production of coal and 
iron ;.in « word, all those which have heen the seat of the aldeat 
and most brilliant civilisations. The danger threatening them is 
evident, since the future of their commerce and manufactures 
alike is stringently dependent on the exporting countries. An 
examination of the resources of the latter will reveal the immi- 
nence of the danger, 
14,—Avsraia-HunGary, 
The total area of this country is 62,490,000 hectares, viz,— 
Austria 80,020,000 hectares, 
Hungary 28,220,000 ” 
Croatia-Selavonia ai 4,250; 1” 
The forests comprise 18,780,000) hectares, viz., — 


Austria ‘isi a se 9,710,000 hectares, 
Lungery 0 7.540,000 
Croatia-Sclavonia is «a. 1,530,000 Fa 


Thus the whole empire has 30 per cent., Austria has 32-3 
per cent., Hungary has 26°7 per cent., and Croatia-Sclavonia haa 
86 per cent. of their total surface under forests, 

According to the census of 1890, the population of 41,358,000 
comprises — 7 


Auatria os +. 29,995,000 inhabitants, 
Hungary ae ws 15,262,000 s 
Croatia-Sclavonia ve se 2,201,000 ® 

The amount of forest per head of population is thus: for the 
whole empire, 45 aree; for Austria, 41 ares, for Hungary, 49 
ares ; und for Croatia-Sclavonia, 69 ares. 

This allowance, which is greater than that of France or 
Germany, provides Austria-Hungary with more than it at present 
needs, and thus allows of some fimher export. The total annual 
production of timber and firewood ia estimated as— 


. metres, 
Austria tee tae 27 506,000 
Hungary and Croatia-Belavonia .., 28,500,000 


Of the Austrian ahare, as much as 47 hundredths of the total 
is timber. The fraction is a large one; but it must be remembered 
that 70 per cent. of the Austrian forests consist of conifers, and 
that half of the rest is high forest. Austria thus produces annually 
12,900,000 cubie metres of timber. he proportion of timber in 
the Hungary-Croatia-Sclavonia production is not stated. An 
assumption that the whole is of the same quality ag the forests of 
the State in the same region, which yield one-third timber and 
two-thirds fuel, gives an estimate rather above than below the 
truth, and leads to the result that Hungary and Croatia-Sclavonia 
together produce annually 9,500,000 cubic metres of timber. This 
amount is less than Austria obtains from a similar area, but the 
distribution of species in Hungary, &¢., is less favourable, viz., 
oak, 0-27 ; beech and other broad leaf species, 0°52 ; conifers, 0-21, 
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The total timber yield of the Empire is thus 22,400, 000 eubie 
metres, or 1:19 cubic metres per hectare, This is certainly a 
Inaximum estimate, for it is greater than the production of the 
French State forests, which produce 1:07 cubic metres after 
deduction of all unproductive areas, and greater than the total for 
all the Pruesian forests which yield 6:81 cubic metres. 

The timber imports and exports for the years 1888 and 1498 
are as follows (see Tables XXIV and XXV):— 

Quintala, Franes. 


Imports... os _963,387 5,885,399 
1888 SA wep ee we. 18,028,589 120.077;721 
Excess Exporta ow 17,960,216 


“T724,122 «= 5,659,809 
33487823 © 204195864 


Imports 
1898 Pas { Exports .. 


Excess Exports ae 31,763,701 

The “ exports” have greatly increased, and the “excess 
exports" are 18,803,485 quintals more, Austria-Hungary has 
thus so far been equal to the demands made upon her by other 
nations, especially by Germany ; but will she be able to keep up 
the supply permanently, or inerease it? This is improbable, 
The exports seem to be nearing the maximum possible, unless, 
indeed, the whole producing capital or standing stock is to be 
destroyed regardless of the future. 

The total timber production being estimated at 22,400,000 
cubic metres, and the standing ” or “ rough ” contents equivalent 
to the excess exports for 1898 being put at 6,800,000 cubic metres 
(see Table XXVI), there remain 15,600,000 eubie metres for 
internal consumption, 

For a population of 41,358,000 inhabitants this is a liberal 
allowance, which is perhaps capable of sparing a little more to 
add to the excess imports, It is nevertheless to be noted that 
England, with a slightly smaller population, has been obliged 
to import, on the last five-year average, some 15,000,100 cubic 
metres (forest measurement); and that Germany, in spite of its 
14 million hectares of forest, imported in 1898'an overdraft of 
9,600,000 eubie metres. Austria-Hungary can thus only be 
expected to increase or even maintain its exports on the condition 
that its commerce and manufactures remain stationary. The 
contrary is the case. Austria-Hungary is making great strides in 
all branehes of economic activity. The industries of extraction, 
like those of chemistry and mechanism, have received a great 
impetus, the birth-rate bas risen, and the population is fast 
increasing, 

Tt would thus bea great error to imagine that the Austro- 
Hungarian forests constitute a great reserve for other nations to 
draw on, ‘The reserve itself is in danger from the continned deve- 
lopment of internal consumption. The higher prices offered and 
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the greater facilities of disposal may prove too much temptation 
for the virtue of many forest-owners to withstand, and the result 
will be a diminishing outturn in quality and quantity. These fears 
are endorsed by a very competent authority, viz, M.de Bedé, 
formerly Director-General of the Hungarian forests. In his great 
work on the economie and commercial aspects of the Hungarian 
State forests, he says: “ The State of Hungary possesses no 
“ excess production such as can for long admit of an increasing 
“consumption; on the contrary, in many forests the available 
“supply stands in need of increase.” 


15,—Norway. 


A nation of sailors, in constant sea communication with 
wood-demanding nations, has naturally for a Jong time been in 
the habit of calling upon its forests to provide an export trade. 
No vessel needed to leave empty, conscquently the mercantile 
murine.was fostered, and is now one of the finest in Europe. It 
amounts to 1,550,000 tons, which is equal to that of Germany, 
and half as much again as that of France. 

Unfortunately, Norway has overdrawn its timber income and 
impoverished its forests. The total area is $2,296,800 hectares, 
of which 6,818,000 hectares are forest ; that is to say, 21 per cent., 
a proportion far too small for a country two-thirds of which 
consists of rocks, swamps, moors, glaciers, &c. No legal check or 
limitation binds the private individuals who own 84 per cent. of 
all the forests. Even the communes are not obliged to have their 
forests properly controlled by the State Forest. Administration. 

The Norwegian timber exports are thus likely to be of much 
less importance in the near future. They are already lese than is 
supposed, and notwithstanding the incieased demand of the last 
ten years, the excess in, vola.me of exporta over imports has nat 
increased, This is seen from the figures given below for the 
external timber trade for 1888 and 1898 (see Tables XXVII, 
XXVIII, XXIX and XXX) :— 


a Cub, metres, Franca. 
ee {Baers Ta aur asians 
Excess Exports .., "7,509,087 "97,221,046 
1606 {porte 1 888882 waneiras 
Excess Exports ... “76712497 


The 1898 excess exporte, consisting for the most part of sawn 
timber, are about equal to 2,000,000 cubic metres in the rough. 
It is not the timber trade alone which is ruining the forests of 
Norway. For twenty years past another foe has been at work, viz., 
the pulp industry. So long as useful timber alone was saleable, 
the harm was limited. All the large or serviceable trees were cut 
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out, but at least the little ones remaincd to renovate the forest 
in course of time. Now that the pulp industry takes small trees, 
there is simply nothing left standing. The following figures show 
the growing importance of this industry in Norway. In 1875 
the exports were only 8,500 tons, worth 944,000 francs; in 1888, 
they already amounted to 162,455 tons, worth 12,738,000 francs ; 
and in 1898 they reached 315,274 tons, worth 24,050,000 francs. 
The volume ‘in the rough” required for this production in 1898 
may be placed at 1,400,000 cubic metres: 


16, SweveEn. 


The Swedish forests, covering 18,200,000 hectares, amount to 
40 per cent. of the whole country. \ Being primeipally pine and 
spruce, they furnish valuable produce, possessing strength, lightness, 
and elasticity. The yield is fairly high, except in the extreme 
north and on the high mountains, where growth is slow. They 
seem to be in better condition than those of Norway, and the 
Government concerns itself with their preservation. 

In the northern provinces a private owner may not cut for 
sale any tree smaller than 8 inches diameter at 5 feet above soil. 
It has been proposed to enact similar regulations for other prov- 
inees. Such a course would be true wisdom, for the riches 
of Sweden lie in its forests, which are the support alike of its 
industries and of its external commerce, Their disappearance, 
or even their impoverishment, would be a national disaster. . 

Sweden is, then, for the present, a fine reserve of forest 
produce; but it is to be feared that it will not be able in the 
future to provide any larger supplies than it at present spares. 
Still less can it be expected to make up the deficiency that will 
soon be the visible result of increasing demands by importing 
countries, and restricted output from Norway and Austria-Hungary. 
Neither must it be forgotten that, in spite of a steady stream of 
emigration, the population is increasing, and that in a country 
possessing », severe climate and little mineral fuel, the consump- 
tion of firewood is considerable. 

The imports and exporta of timber for 1888 and 1898 are as 
follows (see Tables XXXI, XXXU, XXXII, and XXXIV):— © 

Import Cigna Fit 
mports on on 2,82 thie 
1888 { ies Poree mc 0 53193352 161,143,776 


Excees Exporta ... 5,286,525 150,166,850 


177,404 4,706,854 


¢§ Imports oe 
1998) exports hs I ebe7t4a 202,884,012 
Excess Exports .. ae 6,369,744 198,177,158 


The volume “in the rough” of the excess exports for 1898 
may he stated as 9,000,000 cubic metres. This enormous figure 
is still inferior to the annual requirements of the English market 
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alone, which demands no Jess than the equivalent of 15,000,000 
eubic metres in the rough. 

The pulp industry has also taken a great impetus in Sweden. 
The exports of this material, which were 38,473 tons in 1888, 
have risen to 181,474 tons in 1898, worth 21,574,000 francs. 

The Norwegian pulp exports are mostly in the wet state. 
Those of Sweden, on the contrary, include a large proportion of 
dry pulp, so that, weight for weight, the Swedish pulp represents 
a higher value and a larger amount of wood. The volume in the 
rough representing Swedish exports for 1898, must be about 
1,000,000 cubic metres. : 


17,—FINLAND, 


The Grand Duchy of Finland, belonging to Russia since 
1809, has hitherto possessed a separate administration. It there- 
fore is treated separately, a course justified by the importance 
of its foreats. The soil of Finland is composed of old primary 
rocks and granites, and forms a platean on which are scattered 
Jakes innumerable. The forests cover 22,500,000 hectares, or 
60 percent. of the total area of the country. It might be 
expected that the legitimate annual production of so large an 
area would suffice both for the needs of 24 million inhabitants 
and for the export trade. Nothing of the sort. Local consump- 
tion for fencing, building, fucl, &c., reaches proportions unheard 
of elsewhere, unlesa perhaps in Canada. It ia said that each 
inhabitant burns on the average 7 cubic metres annually. The 
export trade has been pushed so greedily, that the forests already 
show signs of reduction. Big trees are becoming scarce. In 
1889, a “standard” of sawn stuff was obtained from 33,/,the logs. 
It now requires on the average 40 logs.* 

Like most of the European forests, those of Finland have 
reached the stage when the cutting must be strictly limited to 
the amount annually produced by the soil, unless the wood 
-eapital itself ia to be destroyed. 

The exports of 1898 amounted to 3,315,389 cubic metres, 
worth 89,010,280 francs (see Table XXXV). Tho imports wera 
insignificant, the volume is not stated, and the value was only 
771,984 francs. The volume in the rough necessary to provide 
the exports is 4,500,000 enhic metres. 

The pulp industry is as yet of less importance in Finland 
than in Sweden and Norway. Nevertheless the 1898 exports 
included 20,400 tons of pulp and 21,800 tons of millboard. In 
1877 both these articles only amounted to 3,600 tons. 


18.—Russta. 


In 1897 Russia exported 146,239,495 francs worth of wood, 
being 144,233,100 francs for timber, and 2,006,395 franca for 


* Seo the Report of M. Evensen, of the French Coneulate at Helsingfors, 
dated 6th March 1899, in the Moniteur officiel du Commerce of lat June 1899, 
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firewood (see fable XXXVI). In the same year the imports were 
worth 12,207,368 francs (see Table XXXVI. The figures for 1898 
were not yet compiled). Russian statistics include “ firewood" 
imports and “timber in the rough” under one head. It may be 
accepted that the imports and exports of firewood are equal, since 
the external trade in this material consists simply in the local 
exchange of produce between various points along the land 
frontiers. Accepting thia guide, it is seen that the excess timber 
exports is equal to the difference of the total imports and exports, 
viz., 146,239,495 less 12,207,368, or in round numbers 134,000,000 
francs, 

The customs returns only record the value; but it is possible 
to form some idea of the volume, because 87 per cent. of the 
Russian wood goes to Belgium, England, Germany and France, 
countries whose records contain information as to the quantities 


entered from Russia ; thus :-— 
Cubic metres, 
416,400 
8,274,800 
2,787,700 
827,100 


Total ws 7,306,000 


Belgium oe ry 
England ( 2,314,400 loads’ 
Germany (16,726 500 quintals) 
France (496,300 tonnes) 


The Russian exports of timber for 1897 were thus at least 
7,300,000 cubic metres, mostly cut up, and equivalent to 
10,000,000 cubie metres in the rough. 

It is very unlikely that the Russian forests can continue to 
bear euch a drain. European Ruasia with Poland, but excluding 
Finland, does not appear to possess more than 160,000,000 
hectares of forest, or 32 per cent. of the total areas Russia, 
488,900,000; Poland, 12,700,000: total 501,600,000 hectares, 

The percentage of forest is thus a little greater than in 
Austria-Hungary, but less than in Finland and Sweden. The 
distribution of the forests is very irregular; they are thick in the 
north, of moderate extent in the centre, and deficient in the 
south, The Russians are the most rapidly-increasing people of 
Europe. Under Peter the Great, in 1722, they were only 14 
millions; at the end of the eighteenth century they were 36 mil- 
lions; under Nicholas I. they were 65 millions, and the last census 
in 1897 showed them to be 103,600,000 (Russia, 92,200,000, 
Poland, 9,400,000). The consumption of wood is enormous. 
The country-houses are almost always wooden, and have to be 
often re-built on account of the frequency of conflagrations. River 
navigation is well developed, and requires a large number of 
boats. The climate is severe, and coal is only abundant in Poland 
andthe south. This industry is still undeveloped; in 1897 the 
ontinrn of coal was only 10 million tons against 205. millions 
yielded by the English mines. 

The timber demand is increasing more rapidly than the 
population ; for Russia, once purely agricultural, is now becoming 
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strongly industrial. Tho progress in . this direction is remarkable, 
For instance the production of cast-iron, 1861, 286,000 tons ; 188), 
450,000 tons ; 1897, 1,871,000 tons, 

'. The forest production, on the other hand, far from increasing, 
has been diminished through the great havoc that has been 
wrought among the forests during the century. The forest area in 
the north is still large, but growth is very slow there ; and it would 
be a great misfortune if overfelling should be allowed to destroy 
or injure the network of forests which modifies the polar winds, 
Russia is an immense plain, over 2,000 kilometres from the Arctic 
Ocean to the Black Sea, without a single sheltering chain of 
mountains. Jt is then of the utmost importance that the 
country. should be traversed by great bands of forest, in order 
that the extremes of climate may be somewhat modified in favour 
of agriculture. 

Tt is therefore to he expected that the Russian output will 
be influenced by two reducing causes, viz, the increase of local 
consumption, and the extension of a due amount of care and 
conservancy over the existing forests. By the middle of the 
new century, fifty years only, Russia will have 150 million people, 
with immensely developed factories, mills, foundries, &c., of all 
sorts, By that time timber exports will have ceased, and 
Russia will be only too happy if precautions taken in time have 
sneceeded in assuring a supply equal to her own wants. 


19,—Roumania, 


Out of 13,100,000 hectares, Roumania has about 1,800,000 
under forest, or about 14 percent. . It is thus a poorly wooded 
country, and the present fact of its being an exporting country 
is only explainable by the sparseness of the population, which is 
under 5 millions. The imports and exports vary greatly from 
year to year, which shows that the forests are worked without 
any proper regulations, and gives cause for serious anxiety as to 
their future, This irregularity entrains the use of averages for 
comparison. From 1894 to 1898 (see Table XXXVIID), the timber 
imports averaged 22,638 cubic metres and 1,576 tons, worth 
573,406 francs, The exports averaged 46,585 cubic metres and 
48,000 tons, worth 5,112,524 francs, There was thus an excess 
export of 23,947 cubic metres and 46,424 tons, worth 4,499,118 
francs. The excess exports may be considered equivalent to 
120,000. cubic metres in the rough, @ very small contribution to 


the huge deficits of England, Germany, &e. 


_ 20.—Bosnta ann HERZEGOVINA, gongs : 

These provinces are well wooded ; the total area is 5,100,000 
hectares, of which 2,700,000 hectares or 53 per cent. is forest. 
Three-fourths of the forests are controlled by the State, for itself 
or for religious communities, An extent of 1,200,000 hectares has 
been leased to industrial or commercial companies, -This is no 
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: cellent way of getting an easy and immediate revenue 
aa ay but i is Say doubtful whether such a way is 
legitimate with regard to the maintenance of production and of 
the forest capital. Aveording to the French Consul, the annual 
outturn is at present 1 million eask staves, 250,000 cubic metres of 
wood, in the rough, squared, or firewood, and 800,000 hectolitres 
of charcoal. Most of these things are exported. 


North America, 


Outside Europe, North America is the only placa where vast 
and dense forests can be found economically exploitable, and 
capable of furnishing wood of all useful kinds at cheap rates, 
Canada and the United States therefore require examination. 

por. +s. 21,—UNITED SratTes, ‘ 

The forest area of the United States is not precisely known. 
It is supposed to be rather less than 200,000,000 hectares, a large 
figure by itself, but not at all large when compared with the 
extent of the Union; 200,000,000 out of 783,600,000 hectares, 
excluding Alaska and the Great Lakes, only works out to 25 per 
cent. or little more than Germany. : 

The destruction of forests, begun three hundred years ago, 
goes on unremittingly, Eminent men, fearful of the futare destiny 
of a country denuded of forests, cry aloud in vain. Private and 
particular interests are stronger than everybody’s business, The 
Union possesses hardly any forests between the Atlantic ‘and 
the Mississippi, and private owners have every liberty and 
facility for plundering in a few years the stores that nature 
devoted so many careful centuries to produce. 

In carly days it was naturally necessary to clear and make 
room for the colonists, but now it is high time to see that clearing 
does not ruin them. 

Between the Mississippi and the Pacific, the Union still 
possesses large public estates, but forests are too scarce, being 
almost entirely absent in the prairie States, scarce on the enstern 
slopes and on the plateau of the Rockies, and only become con- 
siderable in the north-west and on the Pacific slope. Thero they 
were and often are of great beauty, being full of conifers of unusual 
size. Unfortunately, the needs of colonisation, the unbridled 
abuses, excessive grazing, and fires, are exhausting and destroying 
them at « greatrate. Their magnificence, far from being a protec- 
tion, is fatally attractive to the speculator. In the west certain 
reserves have been constituted, and are not to be alienated, The 
cover 8,400,000 hectares, or a little over one per cent. of the total 
area of the States, However beneficial in quality their action may 
be, the area is so smal] that the quantity of this action can be barely 
perceptible, Europe thinks a great deal of these reserves, America 
is less optimist. . It is instructive to read the report of the Com- 
mittee which the National Academy of Sciences ‘at Washington 
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sent to study them on the spot, dated ist May 1897, Almost 
everywhere the Committee found depredations and damage from 
fire and pasturing. A few extracts may be interesting :— 

(Page 17)—‘ With the exception of the National Park, 
whose boundaries are effectively and cheaply watched by detach- 
ments of the U. 8. Army, your Committee was unable to find any 
indication of serious effort made by the Government to protect. 
the public dormaiu forests against illegal fellings and grazing, or 
to prevent or extinguish forest fires. An exception may be men- 
tioned in the case of the northern end of the Cascade River in 
Oregon, where, in August, a single agent of the Department of the 
Interior was found actively and successfully employed in driving 
off several great flocks of sheep which had been devastating the 
reserve lor weeks.” . 

(Page 19)—“ Signs of depredation were visible in all the 
reserves visited by your Committee. In the Pacific Reserve, 
Washington State, they were seen in the higher parts of the forest, 
forming a belt round Mount Rainier, a place much frequented in 
summer hy tourists, who set fire to the conifers for the pleasure of 
seeing them blaze. This insane proceeding, which destroys in a 
few minutes trees which took centuries to grow, has greatly 
spoiled the foreground of one of the noblest landscapes in the 
States. 

“The forest reserve of the Cascade chain has greatly suffered, 
from forest fires which have destroyed a great part of the hest 
woods, and from sheep grazing which has been particularly exces- 
sive on the dry slopes of the north and east. 

“The forest reserve of the Sierra is annually invaded by sheep, 
the numbers of which have so increased since their expulsion from 
the neighbouring National Park, that they now swarm up to the 
highest Alpine meadows.” 

(Page 20)— In the grand Canyon reserve of Arizona, 2 or 3 
square miles at one point near the edge of the Canyon, and one 
square mile at another point, have been enclosed by eettlers in the 
last two years, or since the establishment of the reserve. Consider- 
able quantities of wood are cut for local use, and mining establish- 
ments have been set up along the slopes of the Canyon. In the 
summer of 1895, the Howard Beef Company of Flagstaff pastured 
5,000 sheep in this reserve. 

“Tn the forest reserve of the White River plateau, in the 
north-west of Colorado, there is a saw-mill using wood cut in the 
reserve, aud the whole of the timber used by another saw-mill 
further south, and by the town of Meeker, and by the settlers of 
the Upper White River valley, comes out of the reserve, 

“The Pike’s Peak, Plum Creek, and South Platte’ reserves 
have all suffered from terrible fires, which have destroyed the most 
valuable timber, What remains is freely taken by miners and 
tailway contractors, and on the journey to the sources of the 
Colorado in Cripple Creek your Committee saw many railway 
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sleepers cut in the reserve openly stacked by the side of the high 
road. Among all the places visited, nowhere has your Com- 
mittee found such contemptuous disregard for the rights of 
Government as in this region of the Colorado, and it is evident 
that under present conditions forests must speedily disappear 
from all the reserves of Colorado.” 

If such things exist in forests that are supposed to be pro- 
tected against harm, what must be supposed to go on in the 
others ? 

Notwithstanding the manifest exhaustion of their forests, 
the United States continue to export; but they are simply dissi- 
pating their forest patrimony. M. Fernow, a very competent 
authority, states that even now the internal demand is sufficient 
to absorb the whole of the legitimate normal production of the 
forests. 

The population of Lhe United States, which was 63 millions in 
1890, is increasing at the rate of 2 per cent. annually, and must 
be now 76 millions. This is not a great total, and in twenty years’ 
time the people will certainly number 100 millions, As in the 
meantime the forest is sure to have diminished, it is certain that 
by then all timber export from the United States will have 
ceased, or will be compensated by imports from Canada. 

The external trade in common timbers for the fiscal year 
ay 1897 to June 1898, is as follows (see Tables XXXIX and 

L):— 


‘Franca. 


Imports an a oe 47,724,341 
Exports ae He we 147,260,909 
Excess Exports aaa om on 99,536,568 


The United States Customs do not state the quantities in 
many cases, so that any estimate of volume is impossible. It will 
be noticed that the imports are considerable. In certain States, 
near the Canadian boundary, the forests are already unequal to the 
demands of building and industry, and timber has to be imported. 
In the north-western and south-western States, on the other 
hand, the demand is less, the forests are less exhausted, and an 
export trade atill exists. 

22.— Canada. 


The Canadian timber trade dates only from the beginning of 
the nineteenth century, when the ports of northern Europe were 
closed to England by the Continental blockade. Until then the 
forests had been almost untouched, for the population was scanty 
and almost confined to the banks of the St, Lawrence, The 
present situation is very different. For eighty years past immenve 
destruction has gone on : sometimes for towns, villages, agriculture 
&c.; at other times for pure loot without the slightest regard for 
reproduction. The Canadian forests consist mostly of conifers, 
in which wholesale fellings, made without leaving a sufficient 
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number of seed-bearers are simply ruinous. The forest is either 
destroyed outright, or, takes ages to recover. 

Fires are also a serious cause of devastation in the forests of 
Canada. They are caused by the negligencs of lumbermen, 
hunters and travellers, who go away leaving their camp fires 
burning; also by the farmers, who burn their lands or rubbish 
without taking any precaution to prevent the fire spreading. It 
is the case that the fires have destroyed more than even the 
lumberer’s axe. Some of these fires have been immense. In his 
“Primer of Forestry,” Gifford Pinchot describes the Miramichi 
fire of 1825:° “It commenced its most destructive course at 
about 1 in the afternoon of the 7th October ata place 60 miles 
above the town of Newedstle on the Miramichi, in New Brunswick. 
Before ten that night it was 20 miles below Newcastle. In nine 
hours it had destroyed a piece of forest 80 miles long by 25 miles 
wide. Almost every living being on 14 million acres was 
exterminated. Even the fish were found in heaps on the river 
banks, The towns of Newcastle, Chatham, Douglastown and 
others were destroyed, besides 590 scattered buildings: 170 
persons and nearly 1,000 cattle perished.” 

In spite of what they have had to endure, the Canadian 
forests are still exceedingly rich. Their area, put at 323,000,000 
hectares, isnearly 38 per cent of that of the whole Dominion. 
The distribution is very uncqual. In the north, beyond the limit 
of tree growth, there is none. In the territories adjoining the 
Prairie States of the United States there is little. On the Pacific 
slopes and in British Columbia (75 per cent.), there is very 
much, The Atlantic provinces of Ontario, Quebec, New Brunswick, 
&c., are also well wooded. 

It would be a great error to consider thia yreat wealth 
inexhaustible. Up to the present, the finest, fastest-growing, and 
most magnificent forests have borne the brunt of the attack. 
Working northwards the crops will be found less and less rich, and 
the trees more and inore stunted, tilla limit is reached where the 
rigour ofthe climate forbids any encroachment by man. The 
destruction of the belt of northern forests, which now somewhat 
moderates the severity of Canadian winters, would cause the limit 
of vegetation, whether forest or farm, to be driven southward, 
practically diminishing by so mneh the habitable area. It must 
thus not be supposed that the whole of the Canadian forest area 
is covered with fine or even with workable forest. 

The local consumption, estimated at 40 million cubic metres 
for 5 million people, is very heavy, besides which Canada con- 
tributes supplies to England, the United States, and many other 
places. Every year the trade is extending into the Far East, the 
Pacific, Australasia, &c., and Canada will be the only source of 
supply remaining to satisfy urgent demands when Austria- 
Hungary and Russia shall find themslves obliged to cease 
exporting. . Canadian outlets are thus bound to increase rapidly 
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and if the present system of cutting all saleable trees, instead of 
limiting fellings to the annual production of regular areas is to 
continue, the wealth will rapidly disappear, 

The exports of timber for the year, July 1897 to June {898, 
were valued at 138,294,043 francs (see Table XLI). The 
statistics are too incomplete to permit any estimate of volume, 
The pulp industry is expanding vastly in Canada, the exports 
being as below :— 


1890 415,090 
1393 2,000,001 
1897 Pee 3,845,000 
1898... a 6,276,000 


This progress is a threatening omen for the young and holf- 
grown trees that would be left standing, if the demand for timber 
alone had to be met. 

The imports of timber are small, In 1897-98 they were 
only worth 11,350,136 franes (see Table XLID. They consist 
partly of high-priced woods from the United States which are used 
for cabinet work, and can hardly be classed as common timbers. 

The list of countries able to export timber is now ended. 
It may be judged incomplete, because it includes only Northern 
and Eastern Europe and North America; Asia, Africa, Central 
America, South America, Australia, being all left out. 

It may be urged that these continents, hardly yet explored, 
contain vast forests, only awaiting the axe and capable of many 
centuries’ supply. | Such expectation would be a gross error, as is 
shown below. 


23.— Asta, 


Asia is a continent that has seen the most ancient of all 
civilisations be born, grown up, decline and disappear. Its soil 
is littered with ruins. From a forester’s point of view it is not a 
new country but an used-up one almost everywhere. In Mussalman 
Asia (Turkey, Persia, Turkestan, Afghanistan, Arabia) deserts are 
alternated with steppes, and with naked mountains browsed bare 
by sheep and goats. 

The celebrated forests of Lebanon, whence the Phoenicians 
drew their navies, have all but disappeared. The same is the 
case with the forests girdling the basins of the Tigris and 
Enphrates, which formerly supplied the great capitals of Nineveh, 
Babylon, Susa, &e. The fine forests that were quite recently to 
be found in the Caucasus, are now in great danger. There is so 
much hurry to cut them, that foreign contractors are called in, 
It were far wiser to leave them in peace for the local industries 
which cannot now long delay their appearance in the valleys 
below. 

British India possesses hardly enough woods to supply its 
own 287 millions of people. Its forests would have already 
disappeared if Government for the last thirty years bad not taken 
energetic measures towards conservancy, It can still export 
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70,000 to 80,000 cubic metres of teak, almost entirely from Burma 
(see Table XLIII), but this only amounts to the one hundred and 
fiftieth part of the British consumption. 

In Indo-China it is also admittedly high time to stop the 
destruction. 

China, with $80 jostling millions of people, has no forests of 
consequence. Up to the present, its timber imports have been 
small, In 1898 they were only worth 3,626,729 francs (see Table 
XLIV). But agreat change is taking place. The Chinese Empire 
is being opened, if not to western civilisation, at least to western 
industrial processes. Railways and factories may already be seen. 
The soil contains vast coal resources which are now being brought 
under regular working. The time is at hand when China will 
bid for much wood in the world’s markets. This will be 
obtained from British Columbia and the Western States of 
America, and China will in return contribute to the exhaustion of 
their forests, 

Japan's 12 million hectares of forest may, if carefully 
husbanded, suffice for the needs of her 44 million people and their 
wonderfully progressing industries. But they cannot be con- 
sidered ag any resource for other countries that hunger for timber. 
Japan has 5 or 6 million people more than France, and it has 
been already shown that France with her 94 million hectares 
of forest is yet obliged to buy 3 million cubic metres “ rough ” 
equivalent. 

In 1897, Japan’s imports were slightly larger than her 
exports (see Table XLV). 


Imports Bea see oe we 1,250,826 
Exports oa oy on w= 909,782 
Excess Imports... = oe w. 341,044 

ie 


Siberia possesses great forests, but not somuch a& might be 
supposed if the area, greater than all Europe, be compared with 
the population of 5,700,000 people. Part of Siberia lies outside 
the zone of tree growth, and another great part is occupied by 
yast grassy plains, It is principally in the southern mountainous 
regions that forests are found. They do not appear as yet to have 

rovided any exports to Western Europe, and if such occur in the 
‘uture, they are not likely to be large. Siberia is not favourably 
situated for sending common timber cheaply to Etigland, France 
or Germany. Its rivers are frozen for months ; they flow into the 
Arctic Ocean, which itself is not the most accessible of seas. 
Shippers might risk the length, cost, and danger of the voyage 
for some valuable mrechandize, but for woods there would be 
smal} inducement, Indeed, it may be supposed that the cost of 
transport would be so great, that the forest owner would find no 
profit. As to the Trans-Siberian Railway, its length between 
Lake Baikal and the Baltic is about 6,000 kilometres (3,600 miles). 
The actual cost of felling and carriage, without any allowance for 
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profit, plus the freight from the Baltic to England or France, 
would together amount to more than the timber would fetch 
when sold at destination, Besides, the opening of the railway wilt 
allow Siberia to become populous and to open up her immense 
mineral wealth, The local consumption of wood will become 
far more extensive than is foreseen at preeent. The railway will 
soon place Siberia in communication with the Gulf of Peehill, a 
much nearer market than Europe, so that any possible current 
of exported timber will flow surely east and south to China and 
Australia rather than west. 

It ig necessary to add that the extreme climate of Siberia 
imperatively dictates the maintenance of extensive forests, if the 
remainder of the country is to remain habitable. It is to be 
supposed that the Russian Government will have the wisdom 
to veto all attempts at mere plundering of its great Asiatic 
possession. 

(To be continued.) , 


A Visit to the Harl of Warkorough’s Woods, 
By E.Me’A. Morr. 


Toe extensive woods of the Earl of Yarborough occupy 
the northern part of the wolds of Lincolnshire, and constitute 
an important feature in the scenery of this part of England, 
The Lincolnshire wolds, or range of low chalky hills on which the 
woods are situute, consist of an undulating series of chalk hills 
belonging to the Lias formation, and are a continuation of the more 
important Yorkshire wolds extending across the Humber river 
into Lincolnshire for a distance of about 60 miles. The soil is 
generally dry, but in good many places the chalk is covered with 
asandy loam with occasional beds of clay of medium thickness 
and good quality. 

The height of the Lincolnshire wolds varies from 200 to 800 
feet above sea-level, the highest point being at Pelham’s pillar 
situated in the middle of the Brucklesby woods, and which 
constitutes an important landmark to the surrounding country. 

‘The Broeklesby and Manby woods inelude the main portion of 
the Earl of Yarborough’s forest estate, and cover an area of nearly 
5,000 acres, besides which there isan extensive wooded part kept 
for ornament, nnd in the middle of which Brocklesby manor, the 
family seat of the Earl of Yarborough is situate. The total area 
of the Earl's property in Lincolnshire amounts to about 50,000 
acres, so that the forest area representing 10 per cent. of the 
whole, may be considered a fair proportion under wood, in com- 
parison to most other English properties, where the percentage is 
generally much lower. 

The Earls woods are in charge of Mr. W. B. Havelock, 
trained forester, a gentleman of great practical experience in 
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sylviculture, and who conducted the undersigned and Mr. Fisher 
through the woods, and took the greatest pains to explain 
all matters of interest to us in an intelligent and careful 
manner, 


The planting of the Brocklesby woods on the Lincolnshire 
wolds was commenced by the first Earl of Yarborough in the year 
1787, and up to the end of the year 1823 no less than 12,552,000 
trees, consisting principally of oak, ash, larch, beech, Scotch fir, 
elin, &e., had been planted in a systematic and careful manner, 

In order to commemorate the event a solid freestone pillar 
about 120 feet high way erected on the highest point in the 
middle of the woods with @ record of the planting work inscribed 
thereon. A detailed record of the area and number of trees 
planted from the cammencement of these operations has been 
carefully kept, and up to the end of the year 1899 a total number 
of 21,346,500 trees of all kinds have been planted out. 


The only years during this long period in whieh no planting 
work was done, were the years 1881, 1882 and 1883, when for 
financial and other reasons the work was temporarily disconti- 
nued, but since that time it has gone on regularly, 


The maximum number of trees planted in any one year was 
6,58,890, and the average number planted during the last twelve 
yeurs was 190,500; the largest proportion of which was larch, this 
being the most useful tree to grow. In 1887, many of the old 
woods planted during the last century had become mature, and 
owing to the early thinning out of larch from fear of disease 
attacking it, most of these woods were considered too thin to 
stand any longer, so the }lan of clearing 50 acres per annum, and 
re-planting the area was commenced, and regularly carried into 
effect, year by year, ever since, 

The system adopted in the formation of these woods consisted 
in the planting of broad strips, commencing in the most sheltered 
places; the trees being planted 5 feet x 4 feet apart. All 
plantations were fenced hy means of live hedges, or by posts and 
rails, or wire fences, and the planted aren was carefully intersected 
by broad grass glades or rides, which form quite a marked feature 
of these woods, 

It should be noted that in this case the main object of these 
broad lines is not fire conservancy, as forest fires are of rare 
occurrence ; but principally to allow free passage and galloping 
space for fox-hunting, which pursnit forma quite an important 
portion of some men’s business in this part of England. 

‘The maintenance of these glades in proper hunting condition, 
and the providing of suitable cover for the numerous foxes, 
have therefore to be carefully considered in conducting forest 
operations on this estate , ; ; 

“From the records of planting work, and the inspection of the 
forests, it appears that Jarch and ash are the two most important 
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species cultivated in the Brocklesby woods, and by far the most 
satisfactory growth is that of ash, which species does remarkably 
well in some parts of these plantations, 


The ash tree often attains a girth of 6 feet in a hundred years, 
and the timber is much appreciated in the London market as 
being exceptionally tough and superior in quality. 


At the local auction sales first-class ash timber sells at rates 
varying from 2s. to 2a, and 4d. per cubie foot, and poles at 
ls. per cubic foot, and even small pegs for stack thatching 
purposes fetch 1s. 3d, per bundle of 120, and are always in 
demand, 


Large-sized well grown ash trees are numerous in certain 
parts of those woods, and we examined one tree growing on the 
avenue betweeu the Hall and the family mausoleum, 7 feet in 
girth, with a clean bole of 50 feet, and which was said to be about 
hundred years old. Ash is probably at present the most valuable 
of the European forest trees, and is supposed to thrive only in 
special localities, such as on alluvial land near river banks, or in 
damp ravines, and not on chalk or limestone hills, 

We found the ash trees specially flourishing in a wood about 
fifty years old, from which the larch had been cut; and in some 
other plantations we noticed a very good natural regeneration of the 
species from suckers, which were not, however, being encouraged 
as much as they taight have been, many of the best stems of 
shoots having been cut down injudiciously when cleaning opera- 
tions were last undertaken. 


Syeamore also thrives well in the Brocklesby woods, and we 
measured one ofa group 14 feet in girth and with a good bole, 
30 feet long. The timber, however, fetches a much less price 
than ash, vez., frota le. to le, 4d. per cubic foot only, 

The larch we saw at the Brockleshy wonds is generally 
vigorous and healthy at least up to the age of fifty years, and one 
we suw near the I[all measured 8 feet 8 inches in girth, was 
about 100 feet high and must have been nearly a hundred years old, 

In some of the plantations, however, where the soil is too 
stiff, we noticed unmistakeable signs of disease, but fortunately in 
these places there was a fine stock of hardwood trees to take 
ita place when ‘cut out about the age of fifty or sixty years. 
Larch timber at the annual sale fetches from 1s. to 1s. 6d. per 
cubic foot. 

The principal new plantation examined by us was one called 
the Jubilee plantation, which was formed in 1897 in commemora-_ 
tion of the late Queen Victoria’s Jubilee year. 


This plantation occupies the site of some old-abandoned 
fields, and is sittated partly in a hollow and partly on sloping 
ground well up near the top of the wolds, 
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It is rectangular in s} - 
acres, and ig Sena cue i oui area of about 42 
other plantations, y Ivabion and partly by 

The soil, over about $ of the area, especi 7 

ark cow eis : pit , especially in the hallew 
Balke san'ly Joam, and in the remainder it is of a light 

The main reason why the site was abandoned i 
eultaral purposes was that it always had the reputation oft dei 
up,” even after a moderate drought, so that the place 
very favourable for plantation operations be renee 
have shown. : ue ee eednent events 

It having been decided to fence the plantation by means of 
live hedges of hawthorn, a belt or ride 6 yards wide between the 
plantation and the hedges was left, so that when the trees grow 
up they may not overshadow and suppress the hedge. 

Two straight rides, 8 yards wide, rnnning from north to south, 
were also laid out neross the plantation, and these are intersected 
by another broad line running at right angles, from cast to 
west, so that the whole areais divided up into six compartments 
of about 6 acres each. 

The acreage taken up by the ride, wiz. 6 acres, seem to be 
rather out of proportion to the remaining area planted, but Mr. 
Havelock explained that arrangements for facilitating for hunting 
being an important consideration in the formation of these woods, 
the construction of broad lines or rides with this objecb in view 
has to receive special attention. 

Asthe plantation during its early stage was certain to be 
liable to injury from rabbits, it has been surrounded by 3} feet 
wire netting, 6 inches of which is let into the ground so as to 
prevent the rabhits fram hnrrawing nnaderneath. 

The planting material consisted of the following species, 
vis, larch, ash, beech, syeamore, ork, Scotch fir, spruce, Austrian 

ine, &e, The trees were planted in lines 4 feet apart ; the plants 
in the lines being situated 3 feet apart, so that 2,722 plants were 
used per rere. 

Pits were not dug, but the trees were simply notched in with 
the spade, fhe plinting work being done during November and 
December, which are the two best months for planting in the 
wolds. 

As the Jarch is the most profitable species te cultivate 
for general use on a largescale, and as it reaches saleable dimension, 
sooner than the ash, about jof the plants used were of this 
species, the other kinds being planted in about equal proportion, 

All the plants used for this plantation were grown in the local 
nurseries, but some of them had to be carried 20 miles by means 
of carts. The total number of trees at first planted out was 
1,02,000, and the original cost of the plantation, not including 
fencing and supervision, amounted to £172, %2, £1 2a, or about 
Rs.60 per acre, 
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Up till July 1898 all the plants did well, but during that 
month # severe drought took place which destroyed a large 
number of the trees; the larch having suffered most, the Scotch fir, 
ash and beech having stood better. 

This necessitated the renewal of 43,600 trees during the follow- 
ing November and Wecember, Scotch fir and beech being mainly 
planted and the extra cost of the operation amounted to £68. 

The total cost of the plantation therefore amounted to £241 
or about £5 15s. per acre. 

As stated above, this did not include the cost of fencing and 
supervision which may be put down at £2 58. per acre, so that 
the total cost of the plantation probably amouted to about £8 
or Rs.122 per acre. 

A}l the plants are now fairly well established, and the 
plantation is doing well, considering the unfavourable nature 
of the soil and adverse climatic conditions. After the Jubilee 
plantation we visited two other adjoining plantations of filteeu and 
twenty years of age respectively. 

These consisted mainly of larch, syeamore, ash, oak, &c., and 
judicious thinnings had been lately made, ze, only the dead and 
Gying trees had been removed in a careful manner, and the 
result of the operation seemed to be most satisfactory. 

The height of the trees in these plantations averaged 25 to 
30 feet respectively, the larch being 16 inches in girth and the 
oak 23 inches in circumference, Nearly all the sycamore were 
holding their own very well, and promised eventually along with 
the ash and oaks to produce a good crop when the plantations 
reach their exploitable age at hundred years. 

The larch poles after being creosoted meet with a ready sale 
at 50s. per 100, or ave sawn up and used for fencing, and the 
other thinnings are sold for fue), for which there is a considerable 
local demand. 

A good deal of self-sown birch trees was observed in the 
plantation which were about to be removed, for if left they would 
soon choke out the hardwoois. 

Various other plantations of a similar nature were visited by 
us, where we observed that the planting, thinning and cleaning 
operations had been carried out in a cnreful and very intelligent 
manner, 

The rotation of the Brocklesby woods being fixed at about 
hundred years, Mr. Fisher considers it hardly worth while planting 
oak in an extensive: scale, as it is liable to be suppressed by the 
more rapid growing and more usefal larch, and as it cannot attain 
fair dimension at hundred years, the planting of oak should be 
confined principally to the park, where it is wanted mainly for 
ornamental purposes, 

From the above account it may be concluded, that the 
management of the Earl of Yarborough’s woods is being conducted 
jn an intelligent und practical manncr, and consists in the rearing 
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of mixed woods of larch, ash, oak, Scotch fir, &e., up to the age 
of hundred years, when areas of about 50 acres are annually cub 
and re-planted. 

The annual reveute from the Earl's woods during recent 
Sears is said to vary from £5,000 to £6,000 per annum, and the 
expenditure amounting to about £2,500, the net revenue probably 
amounts to about £2,500 or 10s. per acré per annum. As regards 
the experimental cultivation of exotic trees, we examined a fine 
Pinetum in which we saw some good specimens of the fellowing 
species, most of which were planted about sixty years ago. 
Sequoia giguntea, Piees orientalis, 71 feet high and aged about 
sixty years old. Also Pinus cembra, Curya alba, Juglans nigra, 
Pieea morinds, cedar of Lebanon, Deodar, Douglas pine, &e., all 
of which exhibited for their age very respectable dimensions. 

In another part of the woods near the family mausoluem, 
there is a fine grove of cedar of Lebanon, aged about hundred 
years, some of which have attained 15 feet in girth and 80 feet in 
height and which are fourishing, though some had been damaged 
by wind, ‘The picturesque character of the broad rides or glades 
through the Brocklesby woods, is maintained by lopping half 
through, and then binding and pegging down the numerous 
Portugal Jaurels which border them in many places, the crowns 
of which soon take root in the rich humus, and they thus form 
an evergreen edging to the sides of the rides, and at the same 
time form good cover for the foxes and other game, 

As regards the plague of rabbits in the young plantation, 
which is such a fruitful source of tribulation in all European 
planting works, they are of course kept well in hand by the foxes, 
also by the extensive use of the wire-fencing already referred to; 
and it may be noted that it is now fairly well established, that, 
asin the ease of rabbits in Australia, the home rabbits also are 
developing, jumping oc rather climbing powers, so that it not 
unfrequently happens that after all the trouble and expense 
imeurred on fencing the young plantations, a certain number of 
the most energetic rodents manage to get inside by climbing 
dver the fences. 


VIL-EXTRACTS, NOTES AND QUERIES. 


Insect attacks on Terminalia Chebula. 

Tae myrobalans of Terminalia chebula, commonly called 
harra, being one of the most important minor forest pro- 
ducts of this Division, this tree receives considerable attention ; 
and the time of its flowering and fruiting and the development of 
its fruit are duly noted. Last season the harra crap was practie- 
ally a total failure, and this was caused by (1) the depredations 
of a defoliating caterpillar, and by (2) the attacks of a gall insect. 

In July, 1900, harra, together with several other trees includ- 
ing teak, Anogeisaus latifolia, Adina cordifolia and Stephegyne 
parvifolia, were absolutely defolinted. I was unfortunately 
unable to Jeave headquarters at the time, and I did not succeed 
in getting specimens of the attacking larva: from the harra trees 
themselves, Simultaneously with this defoliation in the district, 
however, an ejually severe attack waa made on the various garden 
and avenue trees in Jubbulpore itself. Larvae chistered on the 
trees in enornions numbers and teak, Millingtonia hortensia and 
Albizzia Lebnek were, among others, completely defoliated. 1 
eolleeted several of these larvae and the moth which emerged 
from them proved to be Hyblea puera. At the same time as this 
occurred, the forests in the neighbouring district of Damoh were 
also attacked by a defoliating caterpillar, and specimens of the 
insect collected hy the Divisional Officer were subsequently also 
identified as Rybdlaa puera. I am therefore inclined to think 
that this insect is also the culprit in the case of the damage done 
to harra, 

In consequence of this wholesale destruction of foliage, 
the teak and harra trees were practically devoid of flower and 
fruit, and the majority of the harra flower which was produced 
never developed on aceount of the attacks of a gall insect. In 
September, 1900, I noticed that the flowering spikes of many 
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harra ‘trees were covered with round bodi 
roe a superficial resemblance to the uber eater peut 
ees satin aH ae ios instead of developing into the 
merely Sia ec amiieaie attack of a eynipid insect, 
Specimens of ihe galls were sent h i 
Mase for identification in October, 1900. The toe me 
emerged from the galls were pronounced to be chaleids, and were 
ist oie by the Museum authorities to Mons, André, France. for 
Hentabeation: Mons. André, however, has been unable to do a 
than identify the insects as chaleids, and he surmises that they 
are parasitie on the cynipids whieh produce the galls, If this 
surmise 38 correct, and nothing but chaleids emerged from the 
considerable number of galls sent by me, it appears that the gall 
sect is subject to very widespread parasitic attacks in fee of 
which it can scarcely develop to any extent or do any consider- 
able damage, There appears, however, to be a possibility that 
the chalcids themselves are primarily responsible for the formation 
of the galls, and it is hoped that further observations and the 
collection of additional specimens will settle this point which is 
of considerable importance in harra-producing tracts. 


SUBBULPORE : R. 8S. HOLE, 
18th April, 1901, Divisional Forest Officer. 


Flowering and Seeding of Manwell Bamboos (Dendro- 
calamus strictus) in the Contral Thana Division, 
Bombay Presidency: 

THis bamboo known as Manwell all over the Thana district 
flowered in the Mokhada Hills, which form the western projection 
of the Ghats over an area of about 3 square miles in the reserved 
forests of the village of Assa, in December, 1900 and January, 1901, 
and the seeding occurred in March. The fowering was not 
entirely gregarious, but very nearly so, and was confined to the 
mature clumps. A clump here and there seemed to escape. 

In the Wada Range, which is in the central portion of 
the district, I observed the flowering was sporadic and scanty. 

In the Basscin Range on the Sea Coast, the iowering 
was a little more copious than in Wada, but not gregarious. I 
am informed that ut Yewa, a village in the Kalyan Taluka of South 
Thana, the Manwel! bamboo planted in the village also flowered 
this (1901) season, and that wbout half-a-dozen clumps in the 
forests close by flowered as well. In these cases the flowering 
was not confined, it is said, to the mature elumps only, but also 
to the younger ones, In 1899, I met with a solitary clump 
of the same species in seed in the Bhiwandi Range of the South 
Thana Forest Division. a 
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IDENTIFICATION, 


Specimens of the flower and leaves of the bamboo were 
despatched to the Superintendent, Calcuttta Botanical Gardens, 
who identified the species as Dendrocalamus strictus, 

METHOD OF COLLECTION OF SEED. 

While in the Assa Forest, in March 1901, I found the 
wild tribes gathering the bamboo seed for home consumption, and 
also for sale in the neighbouring native State of Jawhar. The 
outer culms of each elump are cut one by one at about 4 fect from 
the ground, and cach culm bearing seeds is Jaid on the ground, 
which has heen previously cleared and swept. The culm is well 
beaten with a stont stick till all the seeds from it have fallen. 

The fallen seeds with husks are carefully collected and 
winnowed by children. It appears that on being taken home, 
the seeds are crushed in a mortar. One adult is said to be able 
to collect 2 to 3 seers, 7.¢, 4 to 6 lbs, of seed per diem, Seed 
was also collected snd sold in the Jawhar State (which is adjacent 
to the Assa Forest) at Re.1 per 16 adholies, ¢.e., 64]bs. I have 
a few pounds available for distribution if required. 


G. M. RYAN, 


Tho Flowering of the Bamboo in Travancore. 

Ata time when the flowering of bamboo is observed in other 
parts of India, it inay be of interest to learn that a few clumps of 
the common bambon of Travancore (Bambusa arundinacea) 
which the natives of the conntry call ola mula, or olay mungil, 
ara flowering hers and there. It is generally supposed that this 
phenomenon is the precursor of a general seeding of the species. 

About this time in the year 1876 there was a general seeding 
of this class of bamboo in the country and an utter destruction of 
it, In all likelihood there may be a geveral flowering next year. 


T. PONNAMBALAM PILLAL 


Dipsas forstenii. 

Jn Blandford’s edition of Bowenger’s Reptilia and Batrachia, 
this snake is not recorded as occurring in Burma. 

I took aspectmen on the 16th of March in the Tonngoo 
district, and wish to put the same on record. 

Tt is a powerful and fierce snake and can distend its throat 
after the manner of certain lizzards when angry. But as this 
distention can only be seen to advantage from the side, Iam ata 
loss to account fer its object. The compressed body shows it to 
be more or less a tree-snake, and the specimen I took had swallowed 
a partially fledged bird about the size of a mina. 

The snake is probably rare in Burma, as I have no native 
of the province who has yet recognized it. 

JAS. D, HAMILTON, 
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Forestry in Great Britain. 


Ir is probably known to most people that for the supply of 
our requirements in the matter of timber, as in that of food-stuffs, 
we depend largely upon imports from abroad. But it may be 
doubted if many beyond the comparatively few who have given 
special attention to the subject have realized the fact that the 
annual cost to the country of these imports amounts to some- 
where about twenty-five millions of pounds. It has been often 
urged that it would he worth some trouble to prevent this large 
sum, or a portion of it, going out of the country, and it has been 
pointed ont that a proper system of forest management would 
bring about this result. Of course, so long as the foreign supply 
is ample, and the price of imported timber is less than that at 
which it is profitably produced at home, our markets will continue 
to absorb foreign produce as heretofore; but these conditions 
which have hitherto prevailed are, in the opinion of experts, not 
likely to continue. For some years past, this and cognate ques- 
tions have attracted considerable attention, as witness the writings 
of recent date noted below,* all of which are deserving of 
careful perusal, ‘The burden of all of them may be summed u 
in the phrase cited by a writer in the Timea of March 17th, 1899; 
“Cotton,” it is said on the other side of the Atlantic, “was once 
called King; but King Cotton isa lesser potentate than Kin 
Timher must soon become.” In other words, the world’s deman 
for timber in outrunning the supply under present methods, 
and an appreciation of timber values {s therefore setting in, 
which is likely to be permanent and progressive. Cheap 
timher is probably a thing of the past in this country. To 
some such a declaration will only appeal as the old ery of 
“wolf,” and they may argue that any scarcity of timber will 
be balanced by the substitution for it, in many cases, of other 
suitable products; and such substitution has, no doubt, in the 
past taken place ; as for example, in ship-building. But it must be 
remembered, that facility of transport has by now led to inroads 
into the world's timber capital in practically every timber-produc- 
ing region, and the ruthless destruction of virgin forest without 
attempt at regeneration has brought us now within measurable 
distance of the end of the natural supply ; and farther, in recent 
years, the applications of timber to other purposes than those of 
construction ; as for example, in the manufacture of wood-pulp, 
have made it an efficient substitute for other products, and thus 
the demands for it have been multiplied and may be yet increased. 


“Forest Management wth Ruggestions for the Rconomic Treatment of 
Woollanda in the British Isles” (Tirana, Surveyor’s Inst , 1900) ; “ Canadian 
Trade with Great Britain (Cuntonp, Review, January, 1900) ; British Forestry and 
ita Prospects” (Trans, Roy. Scot, Arbor, Soc, Vol. XIV, Part 1, 1900) ; * Deficient 
Production of Timber in the World” (Zrans. Ming. Arbor. Soc., Vol. 1V, Part IT, 
1900) ; Outlook for the World's Timber Supply,” Report of lecture by Dr, W, 
Behlich (Journal of Society of Arts, March 1.). 
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In ‘these circumstances, then, not from any sentimental ideas 
connected with the growing of timber at home, but from the 
standpoint of business principles, the question of the growing of 
timber in Great Britain to an extent which shall in some measure 
make us less dependent upon foreign supply, is one which has now 
assumed practical importance. 

That wood can be profitably grown in Creat Britain, even under 
the unecientific methods now in operation, has been amply proved ; 
that under a syslem of scientific management crops of timber 
could be raised to yield a certain and adequate return upon cupital 
is demonstrable. What lies at the bottom of the absence of such 
crops in this country is want of appreciation, from land-owners 
down to the working forester, of the right principles upon which 
they can be grown. There is, speaking generally, no practice of 
scientific forestry in Great Britain, Uther immediate causes 
there are which have contributed more or lesa to the neglect of 
scentific forestry in Britain, for instance, tenure of land, the 
claims of sport—this probubly one of the most influential factors— 
the rating of woods, and so forth. These are obstacles, and no 
doubt will remain so, in the way of tree-planting ; but assuredly 
were our lanied proprietors, land agents and foresters better 
instructed in the methors of growing timber and in the possibili- 
ties of remunerative crops, less would be heard of them as such. 
Tt is difficult Lo iusti] into those who have been brought up in 
other traditions the fact that trees which are to yield a crop of 
timber must be grown under rules as definite as those which 
govern the cultivation of ordinary agricultural crops, because the 
time which is required for the maturation of the crop and the 
securing of the final yield execeds the lifetime of the individual. 
Yet itcan only be when this fundamental fact has been realized 
that a supply of marketable home-grown timber will be available 
in (treat Britain. : 

These are not, itis gratifying to note, wanting indicatians 
that already some proprietors, even the Goverament, are appre- 
ciating the necessity and the advantage of cultivating their woods 
upon rational ines, Working-plans for the economical manage- 
ment,of woods have been prepared and adopted upon estates of 
the Farl of Selhorne in Hampshire—of which an account will be 
found in the ‘I'ransactions of the Royal Scottish Arboricultural 
Society already cited--of the Duke of Bedford at Woburn, of 
Mr. Munro Ferguson at Raith and Novar, and in the Forest of 
Dean the Government has similarly arranged a working-plan. 
These working-plans, which are a novelty in the country, are 
worthy of study by those who own woodlands, for they indicate 
the method which ought to be followed upon every estate where 
it ia desired tu grow wood for profit. Hitherto proprietors 
who may have desired to cultivate their woods on scientific 
principles may have met with the difficulty of obtaining expert 
advice ; but such a difficulty no longer exists, for there are ig 
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this country now retired forest officers of the Indian setvice; 
to whom proprietors may readily go for sound and safe guidance. 
At the same time we vannot hope that the cultivation of crops of 
timber in this country will attain the dimensions which it 
must do if it is to uffect to an appreciable extent the market 
supply of timber until means for the acquisition of knowledge of 
scientitic principles underlying ib are available to those to whom 
woods belong and to those who have the direct management of 
the woods. Within the last decade several trustworthy text-books 
upon forestry have appeared, but oar only school for instruction 
in forestry at the present time is that of Cooper's Hill. Cooper's 
Hil] is, however, open only to entrants to the Indian Forest Service, 
and there ig no institution in the country to which any one desiring 
athorongh acquaintance with the principles of forestry can go. 
Our Universities are now alive to the claims of agriculture as a 
subject of study, and agriculiural colleges are being formed in 
different districts. low long will it be before the Universities 
yecognize that forestry also is worthy of attention, or the agri+ 
cullural colleges take up the subject in their curricula? It is 
roatter of common knowledge that a committee appointed by the 
Secretary of State for India recently reported in favour of the 
transference to Cambiidge of the forest school from Cooper's Till 
As yet, however, no action has been taken upon the recommendation. 
The Secretary of State may rest assured that such a transference 
would bea reform tneeting with the hearty approval of men of 
science, and the presence at Cambridge of such a school woukl give 
an opportunity to tnder-graduates connected with the landed 
interest to obtain some acquaintance with a subject of intimate 
concern to them. ‘The influence of this upon the prosperity of the 
country would ultimately be most beneficial. As has been said 
above, ignorance is the real cause of our present condition as a 
wood-growing country, and until systematic instruction is provided 
in some of our Universities or colleges, there will be no great 
reformation in forestry practice, although there may be ameliora- 
tion through the action of intelligent and far-seeing individual 
proprietors, 
NATURE. 
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Porfumoe-plants, * 


Tye most profitable articles to exp i 
such as from India to England, are ea Tan 
value in little space ; perfumes for instance. 

The orange flower is the one most certain to be profitable. 
Orange-flower-water 1s only produced, ab Nice, Cannes, Grasse, 
&c., to the extent of 165,000 litres (one litre — 12 pints) ; where- 
as the exportation of that article amounts to more than 1,000,000 
jitres, not including the amount used in Franee. Over 500,000 
litres have thus to be concocted from leaves, and the result 
is a very inferior procluct neither desired by the consumer nor fit 
for the uses made of it. Paris alone imports 5 million francs 
worth of scented oils, fats, and essences. All France not improb- 
ably imports 12 millions worth. 

It will be as well here to explain what kind of substances 
these are, and to note a few of the plants most useful for the 
purpose, (Mostly those found in India as well as in New Cale~ 
donia are here included.) ; 

There are several ways of extracting perfume from flowers ; for 
instance, the pneumatic method, the ether method, the sulphide 
of carbon method, &e. These methods require special machi- 
nery, and are suitable for regular manufacturers, Those who 
wish to work them are referred to special works on the subject. 
There are three othcr methods which are capable of profitable 
use, namely, ‘enfleurage’ (cold absorption), warm maceration, 
and distillation. 

Enjleurage.—Formerly, oil of Ben ¢ was considered the oil 
per excellence for perfumery, because of its great affinity for 
volatile perfumes, and especially because it does nol soon 
become rancid. It has now almost disappeared from the French 
market, because of it) high price and the heavy duties payable 
on its importation. It is replaced by fine olive oil; but, if 
obtainable, its use assures a real superiority and consequent 
greater profit. It would be easy in this country to extract the 
oil by means of a simple férm of oil-press, the seeds being 
collected from the nearest trees. [The commonest native name 
is ‘soanjra’ (horse-radish tree), the long pods when green are 
cooked and eaten, the flowers and roots also.— Transl. ] 

The process is quite easy. Pieces of fannel or coarse cotton 
cloth are soaked in tle oil and spread on frames of wire. These 
frames with clothar: piled one on another with a layer of flowers 
between each. So they remain for 50 or 60 hours till the 
flowers have lost all their perfume. Fresh flowers are then 


* Abridged (and adapted to India) from Dr. B. Weoxen in ‘the Revue des 
Cultures Coloniales,” by I. GuRADOw, ILS, The perfume industry is casy to 
work, requires little machinery, and seems likely to repay enteryrise, 

+ This is stated to be Moringa pr sperma, whose * nuts” (1 seeds) yiekt 
about. 23 pet cent, of their weight of an excellent oil able to absorh from flowers 
certain perfumes which are destrayed by heat, 
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substituted until the cloth has aequired a strong odour. The 
a is then extracted from the cloths by heavy pressure. The 
frames_may even be dispensed with, the layers of cloth and 
flowers being simply piled one on another. 

Warm macavition.—This process is almost as simple, and 
anyone can work it at small cost. ‘Take a few pounds of lard or 
other animal fat, melt it in boiling water in a very clean vessel. 
Tet it cool so that all impurities fall tothe bottom of the water. 
The grease will sol idify ina cake on top. Take it carefully out, 
and if it retains the slightest smell repeat the operation with 
fresh water and a pinch of salt or alum. When a perfectly odor- 
less cake is obtained, drain it well and melt it over a sandbath, 
or ina vessel swrounded by hot water. Raise the heat and 
continue till all water contained inthe grease has evaporated. 
The same result may be obtained by thoroughly working the 
grease like butter and removing the drops of water that are 
squeezed out. ‘The grease must then be brought toa heat just 
sufficient to keep it fluid. As many flowers as it will hold are 
then put in, and the whole is kept at this temperature for 24 
hours. At the ond of this time renew the flowers and repeat 
the operation for about a week. A grease is finally obtained 
worth 8 to 10 francs a kilogramme (say Bor 4 shillings a 
pound). The caleulation of profits is simple. At Cannes and 
Grasse the flowers of *¢ Cassie " (Acacia Purnesianm) for instance, 
cost 5 to 7 francs the kilogramme. A kilogramme of grease 
requires 2 kilogrammes of flowers. Labour included, a kilo- 
gramme of scented grease is thus worth at least 10 franes in 
the market. When a sufficient quantity has been prepared 
it is carefully packed in tins or in bottles and sent to Europe. 
Each vessel should bear clearly written and exact information 
as to the weight of grease, the quantity of flowers used in it, 
the time they remained in soak, &c., go that the purchaser 
may have, besides Lis own tests, a reliable basis for the price he 
may give. 

Tn order to »xtract the essence from this grease or pomade, 
the latter is just melted and dropped by very small drops into 
the purest alcohol, in whieh it remains for ten or twelve days. 
The essence is then obtained by distillation, ‘The resulting 
produets are, on the one hand, the pure essence, and on the other, 
a quantity of grewse sebica still contains cnough scent to be good 

e-making. : 
for aaah Meadly mentioned that certain flowers will not 


‘ x : : Tet 
mndure treatmerit with heat. Cold enjleurage jf may be carrie: 
one by means of special frames with glass bottoms. Lard pee 
been mentioned. but mutton fat or any kind of grease will es 
provided only that itis clean and perfectly free from smell. 


* What become. of the alcohol is not stated, Nor are the relative proportions 


ie ence,—(Lranal.) 
‘al grease anu to the final essence. —C ; 8 
et alcool itd mace dion meant ? The paseage is concise to obscurity. (Pransl.) 
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The process of distillation is well known, but it can only be 


applied to flowers whose perfume is not dest: 
leaves, roots, barks, stulks, seeds, resins, &e. ee aera = 


oan ‘ PERFUME-PLANTS. 

Orange (Citrus avrantium).—The or: i ‘ 
precedence, The commonest kind, the atect orn eer e 
duced into: New Calelonia from Tahiti, and fone fusuciaatly: 
The oranges unfortune( ely cannot be utilised and rot on the ground. 
They would yield a wine which, when well made, is equal to 
Madeira, and fetches % to 3 francs a bottle in France. 

For perfumery the ‘Bigaradier’ orange is the best. - Its 
frnit is not edible, but its flowers have a superier scent, Three 
kinds of essences arc obtained from the orange tree: - : 

(1) From the flowers, .¢ Néroli Portugal’ from the sweet 
orange is worth 200 francs (£8) a kilogramime 
(2hlbs.).  ‘ Névoli bigarade’ from bitter oranges 

: is worth 500 francs (£20). per kilogrammo. One 

De thousand. kilogrammes of flowers should yield 300 

; grammes of essence, 

(2) From the pericarp (orange-peel),: this essential oil is 
worth 2) to 25 fraves (16 to 20 shillings) the litre. 
Five kilogrammes of peel yield 312 grammes of 
essence. I[t also appears that 100 kilogrammes of 

ue oranges * in 10 Jitres of water yield 1 litre of 
“ essence. This result seems to have been obtained 
...'* from dry peels, but it is better to uso them green. 
, _ The peels are rolled ina vessel whose interior is 
.o¢ . armed with needle points projecting 2 millimetres 

E (1 line or jy inch) from its interior surface. The 
essence pours out and escapes by a hole in the 
bottom of the vessel. ' 

(3) From the leaves and small. green fruits (called essence 
de petit grain), : 

The flower yiells two perfectly distinct: scents, according as 
the extraction has heen by distillation or by maceration. In 
order to scent a kilogramme of grease, 8 kilogrammes of Howers 
have to be used in 3:2 operations, that is to say, 250 grammes of 
flowers are macerated ata time in the kilogramme of grease. 
The perfume thus obtained is far superior to that got by distilla- 
tion. Besides the orange there are various kinds of citron. Tha 
essence of citron is worth 16 to 20 francs a kilogramme. 

Bergamot—(Citras TLimetta).—This comes mostly from 
Italy, 100 fruits yiell about 85 grammes of essence worth 36 to 
60 francs, For some years past a fungoid disease has afflicted 
the Italian citron trees and considerably raised the price of an 
essence that is the basis of many perfumes. 
> 


* Bo stated, hut dry pect seems to be meant.—(Zranel.) 
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y ig 
wo ee a on distillation a 
grammes distilled at Bylnee Baie 1 SRC 4 Shaan 
Silotirléea edecnee: grammes of a pure and 

Cassie | Acacia Farnesiana).—Thi 
cee its fanounced date of one PR ae eee 
important place in perfum tiga inti . : 
Re its introduction Mito We Gib er en oe 
furmers on account of the way it is spreadin iti vlhisabeck 
in Algeria and in Franee. It is said Dat Ne ne Sere 

+ oi riaeees 2etare in full pro- 
cone near Canney brings in a gross revenue of 20,600 fiiton, 

nis statement may need verification ; but it 6 to b 

ease that inthe department of Var the ‘Acacia wien five es 
old gives on the average 1 kilogramme of fresh Aawors ate cata 
per season, worth 4 to 6 francs a kilogramme, and a hed re y ca 
carry 5,000 plants When dried in the shade, the Rowers: is tain 
their perfume, 10 kilograrnmes of fresh flowers yield 74 amie 
- essence. ‘Iwo kilogrammes of flowers will scent 1 kilogramme 
of grease. One person can gather 700 grammes of flowers in 
hour, This plant wlao yielda a yum as good as hie oe 
plant two years old has yielded 60 grammes of Fe nant a plaite 
four years old 190 grammes. The bark and the pod are both 
rich in tannin. The flowet will not bear distillation, enjlewraye 
or maceration must be employed. 

The “ black wattle” (Acacia decurrvens) of Australia has 
Hower possessing the same odour, and the gnm was quoted on the 
London market in (895 at 1,500 francs for the ton, The flowers 
of Acacia Lebbeck ( ? Albizzia Lebbeck.—Tremsl.) and those of 
the false guaiacum (Acacia spirorbia) are ax yet unknown in 
persis would seemingly be fit companions with the 
“+ Cassie. 

Geranium eapitatum grows exceedingly well in New 

- Caledonia. The essence is worth 35 to 40 francs a kilogramme. 
That made in Algicrs is worth more than the Indian variety. A 
kilogramme of leaves gives a gramme of essence. With two 
cuttings a heetare will produce about 40,060 kilogrammes of 
leaves, and these will yield 36 to 39 kilogrammes of an exsence 
which resembles and frequently adulterates the essence of roses. 

Hleliatropium Peruvianwm. When carefully grown, this 
plant may become a considerable shrub and will go on flowering 
for half the year. It is one of the safest and most paying -of 
plants. ‘The esvene may be obtained either by entleurage or by 
maceration, Tn France a great deal of artificial heliotrape is 
‘aved, but the natural extract will always feteh its value. Good 


* This resemblance kas never cecurred to me, though the smell is delicious, 


— (Tran 

ray 
and acqiti 
straight from the tree | 5 Une grease. 


Lebbeek and odoratissima loses its delicious pertunie 
intely it is gathered, 1b would have to go 
vars!) 


Jjower of Albi 
a stale ane: almost brut 


468 TERE OME-PLANTS, 

peliots the arae genuine) is currently sold in Loudon at 20 
aie ae Kilo. (about £14 or £15 adb.j This perfume 
eee ‘at ained by the agency of carbon silphide. M. Piver 
ice ree of it from the plants growing on I hectare 
ets ; franes, or 500 francs the kilogramme. Wour 
g ues were suffivient to scent a kilogratnme of pomade. 


Jusminut 4 : 1. 
this fees mie A ae ee = oe or pomade scented with 
worth 4 to 6 francs the ki , & to qualits. The Howers are 
: ‘anes the kito. at Car , a i valcnreiraty 
yield about 2 kilos. of Be ae ; nes, A heutare of Jasmin will 
France aud Eeypt nt 500 to Sin elpncs ne pare: is sold in 
16 to 17,000 franes the kilu A woman can at Braniciey) or 

P : i her 2 : 
. oe daily, In Algiers 100 plants give 150 iilos, tone 
ae Iv. A hectare may carry 5,000 plants, the daily produce 
: which may be 50 to bo kilos, of flowers, or 7,000 to 9,000 kilos. 
annually. One buudred kilos. of flowers yield 12 to 14 grammes 
of essential oil, One hundred plants yield 25 to 28 gramiies, 
The oil obtained by distillation has always a strong and some- 
what empyreumatic odour, and will bear no comparison with that 
which has been obtained hy enflewrage ar by ether extraction, 
much less with that of the natural flowers, The gathering 
should be done up to 9 a.m, and from 5 to 7 pM. When it 
rains the wétted flowers have to be thrown away, because they 
lose their perfume and turn brown, The rainfall is thus a 
consideration, 

Vetyuer ov Ahuskhus (Andropogon ‘muricatus).—The roots 
are worth 2 to 3, and very exceptionally 6 francs the kilo. Accord- . 
ing to Jeanueney’s rough tests, the roots contain 1-3 per cent. of 
essential oil. A clump two years old may have 800 grammes of - 
dried yoots. The essence is brownish, soluble in alcohol, and 
worth 25 to 30 franes the kilo. . 

Citronella, (Andropogon Sech@nanthus). —The essence is worth - 
40 to 50 francs the kilo. It is much used in England (lemon- 
grass oi), —Jransi.) and is obtained by distilling the leaves; which 
yield 500 grarmcs of essence per 100 kilos. of leaves, 

here are many other plants not recognised in the trade as 
yet, but perfeetly likely to give prafitahle resulis; for instance, 
the following — 

Lentunw camara and aculeata, the unarmed. and the 
therny species. ‘The latter especially is more lree-growing than 
welcome, and as it cannot be exterminated might as well be 
utilised. The leaves and twigs sre aromatic and might be dis- 
tilled, as they furnish 250 grammes of essence per 1,000 kilos. 
This product mivht be used either in perfumery or in medicine. 
The leaves are u:ed for colds and fevers. 

Cerica paprya, the male flowers of the papayn. 

Beilsehnied.a. tanceotata, or musk sandal.—-The bark and 
seeds yield an esscutial oil smelling somewhat like Russia 
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leather, 250 grammes of essence from 100 kilos of bark or seals 
worth about 12 franes the kilo. 
Santalum album and anstro-caledanieum, well known. 
Thespesia. populnen, or Oceania rosewood.—The timber is 
valuable for cabinet work, and yields a fine brownish essence 
which would be excellent in perfumery. Worth about 30 franes 
the litre. 


The Hill Tribes of Cochin. 


Tn hill tribes of Cochin are divided into the two principal 
classes of Malayars and Kadars, The former are found in the 
foresta of Machad, Elnad, Paravattany and Palappilly, while the 
latter are contined to those of Kodassery and Nelliampathies. 

The Malavars, again, are divided into the two subdivisions 
of Konga (iminigrants from the Tamil country), Malayars and 
Natin chelonging to the country) Malayars. The former, as 
their name signities, are said to have come from the neighbour- 
ing Tamil distriets of Coimbatore and settled in the Cochin hills, 
while the latter claim to be the original settlers of the Cochin 
forests, 

(1) The Nattu Malayara are not themselves divided into 
any different sections. They observe a sort of pollution towards 
their Konga brethren who are not allowed to approach tnem 
beyond a certain fixed distance. From the above it may be 
inferred that no sort of connection can possibly exist hetween the 
Konga and Nattu Malayars. The Nattu Malayars are copper- 
coloured, short in stature. and have invariably a triangular face 
pointing towards the chin, They have great powers of endurance 
as other jungle tribes, and live mostly on jangle minor products, 
the extraction of which forma their chief oceupation, They 
speak a peculiar dialect, formed, as it were, by an admixture of 
Malayalam, and Tamil. They live in small huts built of bamboo, 
teak “or reed-leaves, date-leaver, grass, &e. A Malayar village 
consists of not. more than 10 or 15 huts of the above description. 
They nre more clean than ihe Konga Malayars, who, I am inform- 
ed, hardly take a bath in a weck even in the hottest part of the 
year, They have curly hair and pouting lips, which are not thick. 
They are gentle and submissive, and may invariably be trusted to 
a great extent. . 

They live, as was said before, in villages of 10 or 15 huts, 
each of which contains a family. Under ordinary circumstances 
marriages take place between the members of ditferent villages, 
but very rarely between these of the same village. It is a 
general rule that discipline can be more strictly maintained over 
a stranger than over one’s kith and kin, and consequently the 
Mooppen or headman of the village can command greater control 
over the villuge individuals if inter-marriages are not allowed 
between . members of the same village. Farly marriage for 
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females is an. exception; much more, therefore, is it for males. 
After marriage the couple live by themselves and can lay no ¢laim 
whatever to any remuneration from their parents, Dowries, which 
consist of poonies (honeycomb-collecting baskets), &., of daily 
use, are usually given. ‘The married pair must live or starve by 
their own exertions, Children are not usually taught to read or 
write. Christian missionaries have recently directed their atten- 
tion to educating the Malayars. and proselytizing them, Hoth 
males and females take liberally. to the pernicious habit of using 
intoxicating liquors even from their ninth year. Opium is 
resorted to but by few. 


AP. Ce 

Pollution by the death of relatives is unknown among the 

Malayars. Similar to what is'prevalent among the. Nairs, they 

have a sort of dance in which both males and females take part 

indiscriminately. Intosication, it need not be added, adds fuel 
to the danee, 


Ihave heard it said that “Malayars and Kadars do not give 
any name to their children till after a certain age. But go far 
as my enquiry goes. this isa mistaken idea. I have seen, both 

‘among Kadars and Malayars, children of 8 months’ old being’ 
called Kali and Choundan) ~ 


Malayars have not advanced a bit in civilization. They 
have an inherent hatred for anything new, and cling obstinately 
to their old customs and ways of Jiving. 


.. (2) The Konga Malayars, who are not allowed to approach’ 
their Nattu brethren, are-said to have immigrated into Cochin 
forests from the eastern British territorjes. They are darker in. 
colour than the Nattu Malayars; and have social and religious’ 
eustomes similar to those of the others, but with one great 
difference, Their matrimonial arrangements are very peculiar. - 
After the selection of the bride by the parents. of the bridegroom,” 
the latter comes for the first-time to the house of the bride,’ 
whose parents then receive, in the presence of not less than four 
witnesses, a sum of not less than Rs.3 from the bridegroom: 
as the price of their daughter, After the usual feastings and 
merry-makings the bride is takep to the house of the bridegroom. 
Subsequently, if at any time a divorce is resorted to on any’ 
account whatever, the bridegroom brings his wite to her parents: 
and delivers her to them after recovering, in the presence of the: 
same four witnesses, if possible, the price he gave at the time 
of his marriage. Marriage is, therefore, considered as «° 
mercantile business, where the commodity, if found unfit for: 
the purchaser, is returned to the owner and the value of the 
same.taken back. Instances of the above are very rare, though 
it is sanctioned by the society. 

(3) Phe Kadars who are confined to the Nelliampathies. 
end Kodasseries (Adirappilly) are darker-coloured than the 
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ahove tribes, have pouting thiek lips and eurly hair, and are 
shorter and more muscular, The first sight of a Kadar reminded 
me of a Bushman whom 1 had the good luck to see at Madras in 

1804, The Kadars do not mingle with the Malayars and the 
Nelliampathy Kadars consider themselves to belong to a class 
higher than that of their Kodasseri kinsmen. 

_., Their social and religious observances and their ways of 
living are similar to those of the Natta Malayars, They are 
more cunning and deceitful, and do not hesitate to utter bare 
falsehoods. Owing to their constant contact with coffee-planters 
they have become more civilized in appearance, though none of 
them know how to read or write, 7 

The religion of the jungle tribes is a sort of Hinduism mixed 
with Fetichism. They worship Durga, evil-spirits, elephants, &e. 
Trees which they believe to bé frequented by evil-spirits are 
not allowed to be cut, but are, on the other hand, worshipped, 
Wild elephants are worshipped, as also are their images. Tamed 
elephants are beleived to have lost the divine element in them 
by their association with human beings. Short-tailed black 
monkeys (Hanuman) are considered to be a sort of curse to the 
forests, and consequently they are hunted after and put to death 
whenever and wherever they are met with, Serpent-worship is 
unknown among the jungle tribes. 

The jungle tribes are everywhere presumed to be under the 
Forest Department of the State within whose jurisdiction they live. 
They are granted certain coucessions which are denied to the 
inhabitant of the lew-country. Though this has been strictly 
trne in Cochin in days of yore, a change has recently taken place. 
The constant contact of the jungle tribes with merchants who, 
coupled with the high wages that the jungle tribes receive from 
the European coffer planters who employ them largely in their 
malarious coffee estates, has tended a great deal'to estrange the 
Malayars and Kadars from their old relationship with the Govern- 
ment. It would not therefore be out of place to state here that 
certain sets of rules which would enhance the right of Government 
to count upon the work to be extracted from the jangle tribes are 
highly necessary, since without them every kind of work in the 
foresta is out of the question. It must, at the same time, be 
kept in. mind that the presents distributed.and the concessions 
granted to the jungle tribes should be strictly observed, and that 
any interference with their social and religious observances by 
low-country people should be duly enquired into and grievances 
yedressed ; and that the protection which they have a right to, 
claim should be axtended to them properly. To sum up, Govern- 
ment and jungle tribes should each be careful to perform their 
duty towards each other. 

K. G. Menon, 

Trichur, 26th April, 1901, Cochin Forest Sereiee, 
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The Maihongson Forests in Siam. 


Tie Siam Forest Department has been so often and, [ fear, 
so justly reproached for not contributing to the Forester that 
I venture to send jou extracts from an interesting report 
of Mr, J. G. F. Marshall on the celebrated (in Siam) Me Lan 
forest: from notes taken by him on a trip in March, 1901. This 
Me Lan formed part of the Maihongson (the “ Me Ilaung-thun x 
of the Kado returns) forest, the lease of which has just expired. 
Jt has now been released separately, But littte work has ever 
been done in thi forest owing to the extreme difficulties of ex- 
traction, but Messrs, The Bombay, Burma Trading Corporation, 
Limited, are now making an effort to overcome these with every 
hope of success. The whole area is a vast amphitheatro or 
“Kut” as Mr. Marshall calls it, and all the streams disappear 
under a high limestone ridge, The only possible means of 
éxtraction is to floal the logs down to near the point of this 
disappearance and then drag them over the ridge. The logs 
eventually find their way into the Maihongson stream, and after 
floating for several miles through Karenni territory reach the 
Salween in Lat. 19°. 

CrleNGMALt 7 
191k May, 1901. H. SLADE. 


Situation. 


The Me Lan forest is situated in the sub-districts of 
Maihongson and Maang Heng in the Chiengmai State of N.-W. 
Siam. It is bounded on the north by British territory. 


BounpaR1es :— 


On the south by the Me Tan and H. Sam-poo watershed and 
the Kut Sam-sip range of hills; west by the watershed of the 
Me Pai and Kong Noi; and east by the Me Kong watershed. 


Past History. 


Until within the last 15 years the only villages witiin the 
forest were Me Lanah and Ban Me Pem, both of which have 
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grown considerably, the former from 5 or 6 to 25 houses and 
the latter from 2 or 3 to 15, 

In addition there are now the following villages, vide map, 
Ban Me Pal, Ban Poong Net, Ban Loi Mon, Ban Mg. Chang, 
BR. Kai Pa, B. Pa Mon, B. Sup Me Heng and a Chinese settle- 
ment of about 60 houses up the Me Lan above H. Maklet. 

The influx is attributed chiefly to the annexation of Upper 
Burma, and consequent clearing out of dacoits from the South- 
ern Shan States, except in the case of the Chinese settlers, who 
have only come here within the last three years. 

The consequence of this comparatively populous condition 
is that, game of all sorts which used to abound from elephants 
downwards has been driven to the head waters of streams and 
to the high range of hills which divides British from Siamese 
territory. Auother consequence is extensive cutting of taungyas 
(temporary cultivation), chiefly, however, in evergreen forest ; 
objects of cultivation being rice, pulses, pumpkins, yams and 
chilies, The Chinese also grow poppy extensively for personal 
consumption and sale in the Shan villages. A general dread 
of the forest appears to have existed for a long time owing, 
presumably, to its weird caves, tunnels and subterranean pas- 
sages 3 indeed, even now it is very hard to get Shans to enter a ‘ 
cave or tunnel alone, or even with their own friends, although 
they will, more or less readily, aecompany Europeans. 


Op Workinas. 


Teak has been worked out for years on the upper slopes 
round and about Nam Ifowo and also below the Me Oo Moung, 
but never of large size; logs of not more than 7’ girth being 
the class chicHy extracted. Girdlings of all sizes were, however, 
extensively carried out throughout the area, and in January, 
1898, 10,000 trees were girdled by Messrs, The Bombay, Burma 
‘Trading Corporation, Limited. . 

Those were chiefly of large size, the consequence being that 
the seed-benring qualities of very numerous trees were lost 
eutirely for a succession of years, and in the practically absolute 
dearth of see-hearers there is little or no recent reproduction 
and very few saplings. This point will be. further discussed 
under the heading of “ Natural Reproduction, 


ASPECT. -_ 
- “This is very hard to determine owing to its general charac- 
ter, but may be said to be chiefly S.-W. and 8.-E, 
GEOLOGY. 


Most of the main ridges in the lower portion, 4ibey the south 
and south-west, are topped with huge rocks of volcanic origin 
(trap). In places again there are cliffs of what looks very 
like limestone ( had no means of testing to make sure}, and 
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undoubtedly the stalactites formed, and in process of formation, 
in all the caves are largely composed of this mineral. ‘The 
whole area strikes me as being the result of tremendous volcanic 
upheaval. | fear I ain no geologist, however, and my conclusions 
may be wrong. The soil generally is a reddish gravel, felds- 
pathic and granitic in origin. 


PuysicaL FEATURES. 


Pages could be written of the extraordinary features of this 
forest, a unique one among the timber-producing tracts of the 
east, if not the world. The most pronounced are what may be 
called, in default of a better word, the almost innumerable 
amphitheatres, ranging from hollows a few yards across, to the 
large ones of the Me Lan and Me Lanah which are roughly 2 
miles and 3% miles broad and 23 and 8 miles long respectively, 

The water collected by the catciment areas of these 
disappears underground, generally under a huge precipitous hill 
face or rocky bluff, to re-appear again in different places on the 
other side of the ridge. The most notable of these re-appearances 
is the cave from which the H. Kamm flows (this is the reputed 
outlet of the Me Lanah , the Op Papoo and the cave from which 
the Me Kong Me Lan flows, both said to be outlets of the 
Me Lan. 

The areas covered by these amplitheatres are at Kut * Sam- 
sip at the head waters of the Me Tann and HL. Sam Poo, and 
the area lying between the head waters of the He Heng up to 
and round Nam Ho-wo. 

Another extraoidinary feature is the innumerable caves 
and underground passages, notably the one near the mouth of 
the H. Heng on wiere the Me Lan runs under o hill ina 
tumel 800 yards long and 30’ to 80° wide and 20' to 70 high, 
then the tunnel frota which the H. Kann emerges. This has 
never been tnoroughly inspected by a human being, although two 
assistants of Messrs. The Bombay, Burma ‘Trading Corporation, 
Limited, went in over a mile until their torches gave out. This 
is locally supposed to be the outlet of the Me Lanah; then 
there are the caves at the disappearance of the Me Lan, 4 large 
eave at Nong Keo and iniumerable others all over the country 
of more or less extent. It seems most probable that the whole 
of this area is undermined by innumerable tunnels and possibly 
by a huge subterranean lake. 

The main outlets of water are at the Op t Papoo, the Me 
Kann and the Me Lian, which raus into the Me Kong. The Me 
Kann is a feeder of the Poong Sam Pik, which again runs into 
the Me Kong. 


* “Kut” is the Shan cquivalent Cor these amplitheatres ; Kul Sanrsip” then 
means © Thirty amplithe: ‘ec 


+* Op” or * Awp”’= ore, 
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Another peculiarity which T cannot vouch for from persenal 
experience is ihe fact, attested to, however, by several of the 
Messrs, The Bombay, Burma Trading Company, Limited, assist- 
ants, that a rise in the disappearing siream in the hills does 
not necessarily mean a rise in their reputed outlets. For this, 
if a fact, I can offer no explanation. 


GeNneRAL CHARACTER OF Forest, 


1. Teak.-—T'o deal with the teak-bearing area first, which 
the broken line on the sketch map encompasses, It will be noted 
that this area is not by any means large, and from it have to be 

deducted all ridges and their immediately adjacent slopes which, 
-as a rule, are rocky and barren, or are clothed with Pine 
(2. Khaaya) aud Eng (Dipterocarpua tuberculatus), all evergreen 
N patches, which as a rule are, however, not extensive, and generally 
found along banks of streams, and last pure Eng forest of which 

there is a considerable area. 


In the semi-evergreen forest, teak of large size is fairly 
plentiful, but there is ne reproduction and few or no ansuppress~ 
ed saplings. ‘I'he annexed statement shows two linear valuation 
surveys made. These are necessarily very rough, but were 
through fairly well stocked forest. The datted line on sketch 
map shows their general direction. 


Taken generally, the situation may be summed up thus. 
Nearly all teak over 6' 6” have been girdled, and a large number 
below that size. I estimate roughly that there are not more 
than 10,000 trees fit to girdle left, and of these at least half the 
number cannot be girdled under the isolated-tree clause of the 
lease. Saplinus of 15 years old and upward are fairly frequent, 
but not sufficient to secure the future of the forest as a teak 
bearing area of any importance. Reproduction is very poor 
indeed everywhere. 


i Natura. Repropvcrion, 
Reasons for absence of reproduction are chiefly :— 
(i) Girdling of nearly all seed-bearers, some as long ago as 
15 years and the most recent 3} years, and thus the total luss of 
seed crops during that period. It is estimated by Messrs. The 


, Bombay, Burma Trading Corporation, Limited, thet there are 
10,000 oid girdlings in the forests and 10,000 of their own 
girdlings. 


(ii) Suppression by semi-evergreen forest and bamboos, 

There is just a chance of a good crop of seedlings asserting 
themselves, in places where bamboos are now seeing, in say, three 
years’ time after the same have fallen and been burnt; but I fear 
the chance is a very slight one owing to the rapidity with which 
the bamboo re-nsserts ibself to the ultimate exclusion of light~ 
exacting specios which have only a short start of them. 
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Gil) Rank growth of grass and consequ i : 
: " : sequent difficult, 
vouch the ground if no fires occur, and curtain sfaeteene 
of the same if they do oceur, hefore seed has estat lished itself. 


AnmiriciaL Rerrupuction, 


Tt is not necessary to discuss this poi j 
difficulties of extention: alone would ; jntgratively Rete 
being attempted, even if there were not large areas elsewhere 
notably between Chiengmai and Paknampo and on the ‘Thaun FA 
in whieh such operations should first be carried out, oe 
ee hee a eg rege hi one large tract of 

st, a _Valley, which for no reason one 
ean see, has not a teak tree on it, although its usual congeners 
are frequent. The principal specics being Padouk (Pteroour pus 
inidicua), Pyingado (Xyliu dulabriformis), Vhitya (Shorea obtusa) 
Thitsi | Metunorrhaa usiluta), Sheenpya and Shaw nee (Sterentias) 
Eng (Dipterocurpus tubereulatus), Tong (Anogeissus ep.), Tank 
kyan (ferminalia tomentosa), Baseia tatifoliu, Curdia Ehre- 
tioides, Morinda sp, Mallotus Phillipinensis, Melia sp. with 
Thingan (Hopea odorats), Vhitkado (Cedrela toona), Pyinma 
(Lagerstremia sp), Albizzia and Fici of many species in the 
semi-evergreen and evergreen portions and several other trees I 
failed to identify. 

Natural reproduction is bad throughout, chiefly owing to 
annually recurring forest fires, the growth of grass being rank 
owing to a very open lea! canopy. 

The pine and Eng areas are practically of no value, resin is 
only extracted in very »mall quautities for local use from the 
former, and reproduction of both, owing chiefly to forest fires, is 
poor. The evergreen arvas are practically the whole forest north 
of the broken line whieh defines the teak area on the north, in the 
hollows of all “kats,” aud along banks of streams in many places, 

These areas are intersected with frequent patches of bamboo 
(tinwa Cephulostachyum pergracile, and wagoke, Oxytenanthera 
albo-ciliata), ‘The latter is seeding throughout the forest ; Wabo, 
Myinwa, (Zendrocalamus sirictus) and Wanet are also found ; the 
first named in deep moi:t evergreen forest where it grows to great 
size. These evergreen avd bamboo areas are chiefly selected for ya 
eutting; I have not come across a single instance, Tam glad ta sey, 
of a teak-bearing patch being cut. The regrowth in such taun- 
gyas is usually a high rank grass, which gradually gives place to 
tree growth. or bamboos. Except by the Chinese, yas are culti- 
vated for two years. The Chinese cut fresh areas each year. 

ANIMALS. , 

G)_ Man.—There are five races inhabiting the forest, viz :— 

Shans, Chinese, Karens, Thaungthus and Musus (Mokesos), The 


most numerous are :— 
The Shuns who inhabit B.Me Pah, B. Me Lanah, B. Ung 
Chong, Be Kum Joi and Muang Pem, B. Damon, BL Sup 
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Me Heng. These people live ostensibly by paddy cultivation and 
taungya in B, Me Pah, Muang Pem and Me Lanah, and taungya 
alone in the other villages, eked out by a little daccity and ele- 
phant-stealing at times and a good deal of shooting and fishing. 
A few also are vow working for Messrs. The Bombay Burma 
Trading Corporation, Limited, on’ their road work and as elephant 
men and also for their foresters at timber felling, logging, &c. 

The Karens’ head-quarter village is Loi Mon, 2} miles from 
the mouth of the Me Heng Luang up the ridge, between that 
stream and the Me Lang Heng, Their taungyas are in all the 
valleys round about. i a 

These people are supposed to he the Karen pyu of Burma, 
but are nearly all at least half Shan. They dress exactly .as do 
Shans, both men and women, They have a phongyi kyoung 
(Buddhist monastery) with a phongyi (monk) and four koyins 
(novicesjs there are no pigs in the village at all, and they are 
not at all timid; in fact I found them the pleasantest people 
I met in the whole valley, and the most hospitable. They speak 
Karen witha number of Shan words thrown in, and all know 
Shan thoroughly. 

The Chinese settlement (I cannot term it a village as these 
people live in small congeries of huts of from two to twenty 
together) is dotted allover the head waters of the H. Wye, 
H. Pa Tope and H. Maklot, feeders of the Me Lan. These 
belong to the Ke Mraow tribe of Chinese hill-dwellers, the 
other is called Ke Tow by the Shans. Accounts as to their 
numbers living in these forests vary from 200 to 500, From 
what T saw of the three or four groups of houses [ visited and the 
huge area taungya’d, I am inclined, to think the larger number 
the more correct. 

Very few of them know Shan, but they can all talk Lao to 
some extent, and come from the country north of French Laos, 
The men do not wear pig-tails, but» small tuft of hair at the 
back of their heads, some of which is allowed to grow 6” to 8" 
long, but no longer apparently. They wear baggy trousers like - 
Shans, with short coats of dark-blue home-woven atuff. The 
women wear regular quilts very little lower than the Karen, 
which are often quilted slightly and much pleated, with, at times, 
a more or less white jacket, generally open. ‘These appear to me 
distinctly finer specimens of humanity than the men, and 
apparently breed prolifically, judging by the swarms of children 
one sees, 

They raise large crops of paddy and opium, and also possess 
numerous pigs, fowls, goats and cattle. .In a word, they appear 
by a long way the best to do in this tract. Like Chinese, as a 
rule, they are most industrious; it is only three .years, for 
instance, since they arrived in these forests, and they have felled 
‘and cultivated, [ estimate, at least 2,000 acres of fine forest land 
(evergreen). They pay no taxes, and if they go on as they are 
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now doing, in ten years’ time there will not be an aere 
unlaungya'd in the headwaters of the Me Lan. 

They freely give their reason: for trekking from their own 
country that there were uu more forests to taungya, and it was 
too populous. [expect also that they had to pay taxes, or were 
otherwise wrung by Chinese officials, 

__ Fowls, pigs, rice, vegetables, &., are fairly cheap; but, I 
fear, will not remain so long now that the B. B.C. have such a 
large establishment in the Me Lan. 

Taungthus are uot numerous, and those there are have 
hecome so strong Shan that itis hard for a Shan to distingnish 
them, and impossible for a European to do so. They live and 
intermarcy with Shius aud follow the same pursnits, 

Atusus (* Mokvso” Burmese).—These quaint primitive and 
extraordinary peopl: are not found elsewhere in Siam, so I under- 
stand, nor have I ever met them or even heard of them in Burma, 
There ave considerable numbers in south-west China and in the 
Southern Shan States; they live much as do Karens, but their 
villages are even more remote from towns and villages, and 
generally range from five to twenty houses on a ridge right at 
the head waters of -treams with their taungyas below them ; they 
are extremely dirty and scem to me to all suffer from itech, which 
they appear to take no steps to rid themselves of. They are 
Nat-worshippers, and have uo idea, as far as T could judge, of a 
Supreme Being. When they are dressed in their best, generally 
at a wedding or upon coming into a town, they are reaily 
singularly picture:que figures, with large silver earrings and 
buttons, and sort of medallion brooches, the women that is; the 
men dress much as do Shans, but are wilder looking, more untidy 
and infinitely dirtier. 

From what I have said above, one would think they were 
shy; but they are very far from being so, especially in their 
villages, where wimen and children swarm down to your camp 
and would relieve you of all you possessed if you gave way 
to their importunities, In towns they think nothing of walking 
up the steps of one’s house and satisfying, or trying to satisfy, 
their insatiable cariosity. They live on the produce of their 
taungyas eked out with what they shoot, chiefly with a species 
of cross-bow and a deadly poisonous arrow, a cut even from 
which is said to be ecrtain death. 

Much could he written about these singular wild but fearless 
people, which cannot be contained in the short paragraphs of a 
forest report. They deserve special study, 

44.— Other Avimale. My guide, who was last in this valley 
12 to 14 years ag: (and who is a typical old dacoit-looking Shan, 
a very powerful nian, tattooed from head to foot , tells me that at 
that time elephaits, bison, and sine (oa sondaieus) were plenti~ 
ful right down to the Me Pah village, and sambhar, to quote his 
own words, could be shot two or three in a day. 
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__ Now bison and sine are contined to the hug 
British from Siamese territory, seldom coming 
upper ridges forming the cat¢hment area of the. 
and Me Lan Ileng, 


e range dividing 
lower than the 
UL, Heng Luang 


Elephants are pratically non-existent, hut rhino are said to be 
occasionally found in the high range alluded to above. Sambhar 
still ure fairly plentiful, but are fast boing exterminated, 


Ido not suppose a single moonlight night passes but one 
or more Shan hunters sit up at each of the saltlicks marked 
in the map and at others, and very often with fatal result. 
Bands of these hunters are repeatedly met. Gyi (barking deer) 
are fuirly plentiful and the serow ([ think from its tracks), and 
another mountain goat allied very closely to the gooral. Jungle 
fowl and imperial pigeon are very numerous in parts, 

‘Tigers and panthers are couspicuous)y absent. J came across 
no pugs even, uring the whole of my time in the forest. 

Fish swarm in all the creeks, which is extraordinary consider- 
ing the way they are fished by all and by all methods from 
dynamite to the hook. Every man appears to have a gun, gener- 
ally a flint-lock, aldongh a few possess Winchesters, which all 
appear to have heen smuggled over from British territory, from 
Upper Burina, so the people were unanimous in telling me. The 
Chinese have the most extraordinary looking jingals with pistol 
handle aud very long barrels. The price of a really fair flint-lock 
is wonderfully cheap, ranging from Rs.12 to Rs.20 ab the very 
most, which shows that importation must be very frequent and 
plentiful. 

Ling or Export. 

In old days the line of export was very much the line 
Messrs. The B. B. T. C. L. are now taking, but tu avoid the slip 
which, though very short, is particularly steep and rocky, and 
ends in a dry rocky stream ; they are cutting a road as shown in 
the map, or rather drag-path which will lave its terminus in 
the Pong San Prik, an almost Hoatable stream, thus avoiding 
not only the slip aforesaid but a two-mile aung (pushing by 
elephants) and drag down the Hl. Kann and another mile and 
a half down the Pong Sam Prik. 

Between {he head of the slip and the head of the block-and- 
tackle path, the distance is 33 miles, the ruling gradient being 
1 in 20, and the maximum L in 12 or approximately so. The 
part on which it is intended to use the bloc keand-Lackle arran ge~ 
ment is only £10 yards, but is very steep in parts ; if a caurt-road 
could be in any way got up this part timber could be carted from 
B. Me Pah to the Pong Sam Prik at a greatly diminished cost. 
Apparently this is not feasible, at least, so it has been decided 
by Messrs, ‘Lhe B. B. T. C. 1. and their advisers. 

The work of dragging logs from B. Me Tah at the foot of 
the hills on the Me Lan side to the Pong Sain Prik, is at present 
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intended to be negotiated by the Corporation as they have not 

yet, so [ understand, been able to get any one to take up the work 

on contract, although they may, aud very probably will, do so 

later on when once the tackle isup and in full working order. 
* . * . a * 


VALUATION SURVEYS, 


Me Lan. 
Girpirp TRAE. Green Trax. 
Over 8’ | Over 6’, Under!) Under | Over |unders’, Over 5 Vauee Advanea 
girth, jonder 8 Jover 35°) 34. J 8. j overs. ay eeetan growth, 
No. 1 | af, f 
18 13 eer 3 13] lu 18 43 
Per acre, 
voo| oss | om] .. | 00s) 03s) 039) oso) a7 
Total 124 
Length of line 1 mile 7 100 yards = 86 acres, 
No. 11. 
8 8 Bfo- [4 7 it 16 aL 
007 oud 0-03 | ae O05} 0°09 O14 0-20 038 
Total 86 


Tine, 2} wiles x 100 yards area = S14 areaa, 


J.G. FW. MarsHaty, 
Forest Officer, on Special Duty. 


VI.-EXTRACTS, NOTES AND QUERIES. 
Notes on a Beetle injurious to Chloroxylon Swictenia 
in Ceylen. 

Aolesthes iuduta.—Lewin, The Satinwood-borer, 


(a)---Deseri ption. 

Tre beeile refsrred to belongs to the Longicorn family, 
The body is 14" to (4"” in dength, and the antenny from 1?” to 
2° more, It is duil-brown in appearance, with apparently no 
markings, and is covered with fine silky brown hair, but when 
turned abont so as to get the sun to play on it, it gives one just 
the appearance of polished satinwood itself. 


SKETCH showing chambers excavated by Longicorn Beetle 
in Chloroaylon Swietenia. 


C = Mouth of chamber. 


B = Pupal chamber. 


As Door shutting up 
chamber, composed of some 
caleareaus substance. 


The Imago emerges March. 


Pupal chamber is excavat- 


ed September and November. 


Larva from April, May and 
October. 


Egg Iaid in bark of dead 
and unsound trees. 
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(b)—Life History. 
Flight. —AMt end of February and March, 

eas The eggs are laid in the bark of newly-felled, dying or 
injured trees ; so far as is yet known they do not attack healthy 
trees. A large number of eggs must be laid in each tree, as 
T have found as many as 30 larve: in one small sapling, and 
never less than a dozen or so in one tree. The young larve 
when hatched commence boring a tunnel in between the bark 
and the sapwood. The tunnels are exceedingly tortuous, and 
completely ring the tree. The sapwood of the tree has precisely 
similar markings on it, The larva, when full grown, bores a 
hole into the sapwood, but sometimes penetrates as far as the 
heart-wood (my specimens weut in ahout September, but T have 
known cases of them going into the wood earlier). Tere he 
pupates shutting off his house from. the outside world by a neat 
door made of some calcareous substance. I annex a sketch 
showing the chamber made, which is always of much the same 
shape and size. Here he remains until the end of the following 
February or March, when he undergoes his last change and 
emerges as a beetle, T am so far of opinion that there is only 
one brood a year, but this requires further investigation. 


(c)~Relations to the Forest. 


Any one walking through our low-country forests in Ceylon, 
thronghont which satinwood is to be found, cannot help noticing 
scattered through the forest, either dead branches of living trees 
or young dead trees of satinwood, completely barked and studded 
with fairly Jarge holes. This is the work of the Bolesthes. The 
effect of these tunnels is to cause the bark to drop off in large 

ieces. 
e Natives frequently wonnd the bark of the satin to obtain 
the gum, which flows fairly freely, and here the beetle genorally 
finds an opening to attack. 

‘Viscum orientale, a mistletoe, also grows on satin 
branches, frequently strangling and killing off the branch it is 
on; this is another chance for the borer, while trees growing on 
ridges are particularly Hiable to attack, as they so often have 
ranches broken off by the wind. So far as I know, satinwood 
(Swieienta chlovomylon) is the only tree attacked by this beetle. 

(d)—Protective Rules. 


All satin logs felled for sale should be immodiately barked, as 
then the beeile has no place to Jay its eggs. Satin branches, not 
marketable, siould be left as traps, for two or three monthe, and 
then all burnt off, as 20 to 30 larvee will probably be found in each 
branch of any size, and hundreds could be killed off each year. 

Frequent, thinnings and quick removal of all sickly trees. 

H. P, C. ARMITAGE, 
Asst. Conservator, Foresta, Ceylon. 
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Thinnings. 
By IL 


A famous authority explains ina small-type foot-note on 
page 107 of the July number of the Revue des Baux et Foréts 
the class, de. degrees of thinnings (Durehforstung) known in 
Germany by the letters A, B, and C, and the difference between the 
new style described by D and what is understood by thinning 
(éclairete) in Wrance. As these explanations should be known 
by heart and be looming large in the mind of every officer who 
has thinnings to make, whether in pure sl poles or in mixed 
crops of deodar and P. excelsa, or of sandal and casuarina, we take 
the liberty of translating the little foat-note for the benefit of oar 
readers, 7 

“(a) The thinning A consists in the removal of dead wood 


only. The thinning B comprises at the same time the entting out 
of all complet: Jy suppressed stems. The thinning © goes farther 


and ineludes for removal the distinctly slow-growing individuals, 
whose extreme tops only are mixed up in the canopy. 

“(6) The thinning D differs essentially from the French 
éclaircie— 

“ Piret, bocanse it includes a weeding, 7.¢, the cutting out 
of a dominant canopy 5 

“ Second, in that it provides for the removal from the main 
crop of only such stems as have incomplete or contracted erowns. 
Tt is also a harvesting cutting, whereas the éclatreie is a true 
improvement felling. This latter very often carries with it, 
particularly in mixed crops, the cutting out of the biggest and 
tallest (vees when they are detrimental to individaals of a more 
precious kind or of better shape.” 

Is it nob from the éclaircie, well understood and carried 
ont with one’s eyes on the canopy, that we may learn to thin 
successfully, 1ather than from the more narrowly defined Dureh~ 
foraten A, B, C, or D? 
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A Teak-boring Mollusk. 
By R.5. Troup, F.C. H. 


Martesia fluuminalis is the name given to a mollusk which 
is prevalent in the brackish waters of the Pegu Canal, Lower 
Burma, and which causes a certain amount of damage to teak 
logs stored there for any length of time in the water. This 
particular mollusk is an estuarine species of the Pholad family, 
all of which are horing mollusks and will destroy anything but 
iron. Although normally found in estuarine waters, they have 
a tendency to spread above tidal influence into fresh water. 

From the diagrams it will be seen that the creature is 
conical in shape, the boring end being the broad end, Tho 
largest specimens I have found measure three-quarters of an inch 
in Jenyth and half an inch in diameter at the base. It is whitish 
in colour, soft inside, with a rather thin shelly covering. An 
exterior examination of a teak log attacked by Martesia fluminatis 
reveals numerous small holes about one-sixth of an inch in 
diameter. On cuttiny the wood open the mollusk may be found 
in a cavity which it fits, the marrow end (orifice) pointing 
outwards towards the external hole in the logs it is eee 
therefore, that the animal gets in when smal and grows inside. 
‘Aa far ag have been able to ascertain, this mollusk does not 
burrow deep into the timber; the destruction, however, of whe 
external layers of tenk logs is a sufficient argument against ie 
storage of teak timber in brackish waters where these animals 
abound. 


A Peak-boring Mo!lusk 


Martesia Maminalis 
(actaal aize) 


iii, Weare euahos 
"tne motiuah embedded calde view) § 


2. View of mollusk from beneath 


2 Front view ¥ 


4. Back slew _ 


6 = Bott interior, 6 shsily covering. 
= menbsanous plate. 4 = orifice. 


Phatoniscegraphed af the OF ¢ of ibs Tripenometricat re 


ih, Barony oF Tush, Deo Don, dagpaet 1801, 
Wage WeDo 408, THe ang seen sts 
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Tealz Industry of Siam. 


One of the principal industries of Siam is i 

. stries § the teak 
business, says Consul-General Hamilton King of Bangkok. ae 
is the most valuable timber for shipbuilding in the world. Tt 
Bad po ycl ie the influences of moisture and drought; it is 
not Hable tu the attack of borers and other insects: j 

split or sprawl; and, while it is a strong, durable roel, it oe 


to work and very light inthe water. A i 
e =r. sa beautiful, rhe 
wood susceptible of a very high degree of fe een colouied 


to be in demand wherever fine finishing timber is needed in 
shipbuildiny, and because of its peculiar qualities that resist the 
influences of iron when brought in close contact therewith, there 
is no substitute for it yet discovered as the backing for armour 
plates in vessels of war. 

Because of the attention given at this time to our navy and 
merchant marine, information on this subject should be of 
interest in the United States. 

The urea of the earth's surface in which valuable teak Sorests 
are found is not extensive, being restricted to Burma, Siam, and 
Cochin China. Some teak has been found in Java, but it is not 
of a superior quality, and as yet the forests of Cochin China and 
a part of Siam are inaccessible. The limit of their area and the 
increasing demands now made upon these forests, because of the 
rapid growth of shipping throughout the world, ia presenting a 
a problem) which the British Government has attempted to solve 
by planting new forests; but many of these attempts have proved 
failures, imd at best it takes from sixty to eighty years to grow 
a tree large enough for superior timber. 
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There are but three ports in the worl 
ld fr i i 
ares Rangoon, Moulmein and Bangkok. “OF eee ty 
ds first and Bangkok and Moulmein rank about alin’ the 
amount exported by each, eek 
The term “irak forest” is i ; 
do not form a forest as the term Dineen 
generally are rather found in clumps or serch 
trees in forests and jungle among other tinh r 
upon the mountain sides and in high ol 
' 


for the teak trees 
in America, but 


Tt is this heavy timber thus scattered that renders the u 
the elephant in the teak forests iniperative, for teams of any ha 
would be prevented from doing the work by the dense jungle. This 
gteat beast, accustomed to make his way through the undergrowth, 
is strong enough «lone fo handle the logs and work them to the 
stream. But elephants are expensive and at the same time are 
singularly delicate amimals. Onan average, an elephant will work 
only five hours a day, five days in the week and seven months 
in the year. And even at this, he must be handled with the 
greatest. care, and the owner is fortunate who escapes with not 
more than five per cent. loss per annum hy death. 

Siam furnishes about one-fourth of the teak of the world, and 
the quality of the teak timber found here probably ranges with 
the best. This customary for trade reports to rate it second to 
Burma teak; but all these reports come from British sources, and 
British control the teak interests of Burma. The British Admiralty 
eontracts have for many years been placed in Burma, and that 
department is proverbially slow in accepting a change. Again, 
greater experience there may have resulted in greater care in 
manufacturing the product for the market. Be that as it may, 
the streams that hear the Burmese and the Siamese teak te the 
seas, pierce the same regions and find their product in the same 
forests, 

The tenk forests of Siam are situated in the upper pravinces 
at a distance of several hundreds of miles from the capital, 
Bangkok, with which they are brought into communication by 
the river Chow)hya, commonly ealled the Menam, and its 
tributaries. In these forests, which are leased for terms of years 
to the up-country traders, the trees are first “ girdled that is to 
gay, atthe proper season of the year the bark and sap are ent 
through all round the trunk close to the ground, in order to make 
the wood lighter and better for land and water transport before it 
ia carried away, und to prevent what is known in America ss sap 
rot. This is rendered unnecessary in countries where the told of 
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winter drives ihe sap out of the tre 
for the lumberraan aval nature’s ce ae This ove Sete 
mut be completed at least two years before the trees ens 
The trees are then felled at the proper time and made rbd te 
transport. They are afterwards hauled by means of ele; sha 2, to 
the creek or siia)) stream which is nearest to them Th r a : ‘ 
operations, girilling, felling, and transporting to the nel edn 
a period of ab: gt ereck, require 
t about three or four years; but it is after the bi 
yeach the creck side that the mast formidable iatiee f delay 
a Se ile if the season should he favouiable ee 
2 brooks full of water, the logs floa' : } : 
and have i be worked jorant with ie wer Lavendar 
process called “ounging” until they reac 1 

Here, their prognees inated pe ies a ae ee 
kinds, and the assistance of eleph i fe eee 

elephants is still needed. Th 
transport of a number of logs, after arriving at the larger st 
to the rapids, about 140 miles, requires on an average [oui inonthe 

in a good season, and thence downward to Bangkok seven to te! 
wecks. Under the most favourable circumstances they may recht 
aoe in sic months from the time of arriving at tha Tania 
rate nen da ge and a-half years from the time of being girdled 
Unfortunately, it is by no means in every year that there is 
enough water in the creeks to float the Jogs at all, and stil) Jess 
certain is it that they will be floated as far as the deep stream 
before the flooils subside. Out of ten years there will not usually 
be more than two or three when there are full floads, and three or 
four when there are floods of average height and daration. The 
other three or fonr or even five years will be “dry” years, and will 
only permit of a very small quantity of wood being brought out 

of the forests. 7 

Thus, taling one thing with another and allowing for the 
average delay caused by more or less dry seasons, it appears that 
from the time when money begins to be expended upona teak tree 
until it arrives in Bangkok and can be exported, a period of from 
three and one-half to seven years, or even more must elapse, 
during the whole of which money continues to be expended on the 
tree, either in working it or watching it, while no returns can ba 
had. Besides the actual expenses of felling and transporting by 
land and by water, there is the royalty to be paid to the lessor of 
the forest and the Government royalties payable on the main 
river. It is alao necessary to keep a considerable steff of watchers 

to guard against the continual pilfering of logs and against fires. 


From the foregoing it will be easily conjectured that a 
very large capital is needed for persons engaging in the up- 
country teak trade, and the capitalists who embark in this 
business must he content to see their money locked up for 

_ a long time before profits can come in, Ifa bad year, te, a 
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dry season, should 
ietaayain occur, ne profit can, for the ti i 

civil co wa yc 
fae Ible either to make any pr fi iy, 
pate i the capital expended, Hence St ae a i a he 

‘Acting loans in this business and making ar eee 
lessees of forests, a long yeriod of code ee 
Bee oh ng | Ot Years 1s ineluded in the compact, 
ie a e very gradual repayment: of the sums advanced. 
pee ny . co no interest is paid upon such leang for aeveral 
hie . ie an vines ig ie worked down to Bangkok, and then 
¢ , imate proceeds of sale, are paid at length i 
interests, which reach sometimes an’ ] Cate 

‘ 8 F { incredibly J, 

If a season is good, the t. ja fhe eee aa 

f season is 5 sader pays the interest readily and 
willingly 5 if it is bad, ho is obliged to hold it over, much aetna 
his will, for the rate of interest is heavy in Siam, and, in the case 
of many trudere who are “ men of straw,” exorbitant. 


As it is with the Irssees and head contractors, go it is with 
the sub-contractors anil foresters. These latter invariably obtain 
advances from the lessecs and repay them in kind, with interest in 
good seasons, [ft isan unheard of thing for these people to pay 
interest in money; ani a lessee who attempted to enforce such 
payment would not only fail to obtain it, but also forfeit his 
chance of obtaining contractors in the future, On the contrary, 
when the interest on loans to sub-contractors is unpaid owing to 
dry seasons, it is necessary to advance them fresh capital in order 
that they may be able in a better year to deliver the wood which 
they owe. 

The logs when felled and before being transported are stamped 
with the owner’s hammer mark. Having reached the creeks and 
having been floated down river past the rapids, they are made up 
into rafts which are dexpatched en route to Bangkok in charge of 
raftsmen who tnderstund the business and generally work for a 
single employer, between whom and themselves there is mutual 
contidence, The task of these men as well as of those who 
work the Jogs down to the making up stations, is one of great 
responsibility. ‘They have to contend with the great difficulties 
of navigation and to guard against the machinations of timber 
thieves who infest the water courses, Occasionally, notwith- 
standing the utmost vigilance, a raft will break up; and then 
an immense amount of energy is required to collect the logs and 
aave them from plunder. One of the most important advantages 
of an up-country tenk trader is that of being always able to 
command the services of able and trustworthy rafters, and one of 
the moat serions injmies which anyone can inflict upon a lessee 
is lo destroy or impair the confidence of the rafters in his credit 
and projects. 

The teak trader must also find and keep reliable and well- 
paid agents at the principal towns on the river where the rafts are 
made op, and at the station where the duties are levied. He 
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must, during his visits to Bangkok and to places within his dis« 
tricts, intrust his valuable eiephants and other movable property 
to the charge of employés who, if not punctually paid, are apt ta 
levant with the animals or other things and sell then: at more or 
less ridiculous prices for their own benefit. 


In short, the ternk tradcr of the forest must have at hia com- 
mand a very larve reserve of capital, to be employed during bad 
years in keeping up the huge staff which is absolutely necessary 
for successfully carrying on his business. 


The cost of working teak in Siam has been greatly enhanced 
during the last ten years. The royalties to the Government have 
increased 200 por cent., the price of elephants has increased over 
100 per cent, and the cost of Jahour to work the forests has 
advanced over 200 per cent.; and to this increase has heen 
further added a heavy difference in exchange which works to the 
disadvantage of the producer. 

The limited area of the forests from which the supply for 
the future must come, the restrictive measures now heing imposed 
by the Government on those working concessions already granted 
and the refusal to grant new concessions, and the increasing 
demand year hy year, together with abovementioned advance 
in cost of production, argue a material rise in the prices of teak in 
the near fature, Notwithstanding all this, prices are ranging 
comparatively low just now, because of large purchases having 
heen made in anticipation of this expected advance, and becanse 
the past season has been phenomenally favourable for bringing 
teak down to the market. 


Again, the teak market of the fnture promises to be more 
steady than it has heen in the past, because of the elimination of 
the small traders from the business, There were many of these in 
the earlier days, but they have been gradually crowded out by the 
circumstances tready mentioned in the report. These small 
traders, being uaable to hold their product for any length of time, 
were obliged to sell when their rafts came to the local market for 
whatever prices they could realize ; and on account of the large 
number of these men in the trade, this often caused a decided 
fluctuation in tie market. 

Beyond the head waters of the Menam, in Northern Siam, 
and on the other side of the divide which forms the water head 
that separates the waters of the Menarm and the Mekong rivers, 
are large tracts of virgin teak forests of splendid quality. The 
Mekong penetrates this region 2,500 miles from its mouth 3 but 
its rapids and waterfalls render rafting impossible, and must 
prove destructive to individual logs in their journey to the sea, 
Thue shu off from approach from the north and inaccessible from 
the south because of the mountain range, these valuable forests 
will probably remain undeveloped for years to come —bnried 
treasure for the future of Siam,—Scientifie American Supplement, 
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The Expansion of Coniferous Forests. 


In the monthly record of the April 1901 

Geographical Journal, there is a aay Se study, a Shoots 
of the Thuringer Wald,” hy Imise Gerhing in the Mitteilungen 
des Vereins fir Erlkunde zu Halle” for 1900, in which is 
remarked :—" The most salient fact brought out by the study is 
that of the rapid extension of coniferous, at the expense of 
deciduous forests—an extension which promises to continue in 
the future, though at present it has hardly effected a radical 
transformation in the conditions in the Thuringer Wald. 


The above is equally applicable to the coniferous forests of 
Kashmere, as there would appear to be but little doubt that these 
species are gradually filling up areas which were formerly blanks 
and are making their presence felt slowly where deciduous trees 
have been the principal species, Blue Pine (Pinus excelva), 
being a prolific seed-bearer, is the chief factor in this movement 
and is closely followed by deodar, but the former generally shows 
itself first. There is ample proof of this expansion at the edges of the 
forests, where it will be found that in suitable localities groups of 
young plants and seedlings exist where there are and have been 
no mature trees. 

It is also noticeable that in this expansion deodar in favour- 
able localities will hold its own against all-comers, including the 
quick-growing Blue Pine. Whether this gradual extension of 
conifers at the presené day in Kashmere is due only to the 
prevention of fires (not grazing as there are no rules existing, 
allowing the Forest Tepartment to check or control it in any way), 
or whether it shows that these species are of more recent develop 
ment than deciduous ones, is difficult to say and can only be 
proved hy comparison with other similar forests in other parts; 
but, judging bts the general aspect of coniferous forests in 
Kashmere, they would appear, many of them, to be comparatively 
young. 

FE, Ravcwirre, 


Divisional Forest Officer, Kashmere. 
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A Bonny Forest,* 
By A. Scraerree, 


AT an altitude varying fr = 
of cg ona steep Howe aeaieee emule ofan? 
prim Chef-lien de Cant 7 aie . Ones, 
wood which, though of sian et Taner oa there is a dense 
be written about. of 321 acres, well deserves to 

The property of the town, the wood is streaked wi y 

a th 

ae of oe of gentle radient laid out at the instigation cf 
oat ee aes aes which permit of its being gone over with- 
is a penfact teste een oe tanta to the Canton da Mont 
mer by the freshness of the ciitante, me oie eeeted in sum 
more numerous still, when the Municipality shall tava, eee 
their dream of turning Thénes into a great aerotherapeutic 
station. 
For the Fore: ter the charm of the place is magnified hy the 
interest afforded in studying the wood. But for certain scarped 
ravines, at the bottom of which torrents roar aud remind that one 
is in the Alps, i¢ woah) be easy to imagine oneself in the midst of 
the Jura. Asa matter of fact, the walks lead through plantation- 
like high forests of Spruce and of Silver Fir, sometimes complete 
and regular, sometimes judiciously thinned out by selection fellings, 
which would not he out of place in the classic regions of Pontarlier 
and Morteau. 

A few figures may best describe the vigour of the wood. A 
recent enumeration established the fact that the Canton da Mont 
contains 42,962 tons of Sprace and Silver Fir, or approximately 140 
tons to the acre if deduction is made for ravines and a small com- 
partment stocked with beech. In 1884 this same wood only 
contained 38,597 tons, and the growing stock has therefore 


*franslated by ‘H, from the Reoue des Eaur et Furéts, No. 12, 15 Juin 
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exceed ves Of medium size, has n i 
it is, in regard to their volume, as 37 293, The OAL geben: 
about been reached, and it can be said that =a 


60 years have sufficed to accumulate this heap of wealth. 

Nature has heen ably seconded, it must be admitted, by the 
wisdom and thrifty tendency of the administration of the town 
of Thénes, who have pushed their self-denial to the very limit. of 
not taking a single cubic foot out of the ‘ Reserve’ set aside during 
the rotation which hag just been completed. But it would be quite 
wrong not ta applaud ta the echo the enlightened competency ot 
the foresters who have managed the wood, and thanks to whom 
this prodigious growth of wood and of capital value has been 
obtained. 

Numerous agents have succeeded one another, both at the 
head of the charge of Annecy and at the district of Thénes. They 
had not all had the same way of looking at things in point of 
view of organiaation ; some favoured the selection method, while 
others were for a full high forest; but one and all steered clear of 
any exaggerated view, as well as of any hard-and-fast dogmatism. 
Those who practised selection fellings have carried them out. 
prudently, and not feared to thin the regular thickets which they 
came across; while those who have directed the regeneration 
fellings have never gone as far as the final cutting. The conse- 
quences of this fre-dom of action, intelligently applied, and carried 
out under cover of tha selection method, have been of the happiest. 
The beautiful appearance and the almost uniform richness 
of the compartments in Canton du Mont suaperabundantly 
prove it, 

A visit to the wood wil] convince the most sceptical of all the 
good that can be done by applying a method so elastic. Thin- 
ings, seed-fellings, extractions, everything comes under the modern 
selection method. Of astounding plasticity, this methed of 
treatment bends and lends itself to growing stocks of great 
diversity ; the caltural instinct is above aj], and in conforming to 
it one 18 sure fo do weil. 

+ An editorial footnote explains that it is not the modern 
selection method, but the regular method which has been de- 
scribed such as it, has been applied in the neighbourhood of 
Fontarlier and of Morteau for half a century, Be that as it may, 
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the results are most remarkable for forests at a considerable 
elevation in the mountains of Europe. 


CY Pee 


Malaria. 


_ Iw recent years it has been discovered that malarial fever 
is caused by a parasite which undergoes two alternating genera- 
tions, one within {he human body and the other within the body 
of certain species of mosquito. 

. Dr. Laveran first detected, in November 1880, the presence 
of peculiar bodies, both pigmented and non-pigmented, in the 
blood of malarial patients. , 

The idea that mosquitoes were the source of malarial 
infection arose from analogy with what Dr. Manson had already 
observed in the cas: of filariasis. 

The valuable investigations made by Major Ross in 1897 
confirmed the morquito-malaria theory; and the knowledge then 
acqiired has been extended by the researches of Professor Angelo 
Celli, Director of the Institute of Hygiene, University of Rome, 
and by the lahours of the Italian Society for the Study of 
Malaria, and of the Liverpool School of Medicine. 

Forest officers in India, and more especially those who are 
fated to live and work in malarious localities, will read with 
great interest Professor Celli’s ‘' Malaria,” translated from the 
second Italian edition by Dr. J. J. Eyre (Longmans, Green & Co.). 

The malarial parasite belongs to the class, Protozoa ; Order, 
Sporozoa ; and hus been provisionally placed in Sub-order 
Heamosporidia. 

‘The dimorphism or alternating generation consists of— 

1. An asexual cycle completed within the body of man. 

2, A sexual cycle completed within the body of the 
mogquito. 

In the first cycle the parasite commences as a sporozoite, 
gymnospore or am«-bula, consisting of acell containing protoplasm 
with a nucleus and nucleolus, This attacks and destroys the red 
corpuscles of the blood, The febrile stage corresponds to the 
development of thcse cells, which, after producing within them- 
selves a large number of amoebul, burst and allow these bodies to 
escape, Each amo-bula then attaches itself to a red corpuscle, 
and in course of development produccs other amcebule as before. 

Inthe second cycle other sporozoites or amebulw develop 
into larger bodies, which are called ‘ gametes.’ The gametes are 
either male (spermoid) or female (ovoid), When ‘the mosquito 
has sucked the blood of a malarial person, the gametes pass into 
the middle intestine of the insect and there unite, the spermoid 
entering the ovoid and forming a zygote. This produces within 
itself an enormous number of fusiform bodies, about 10,000; and 
when the zygote bursts these bodies (amoebulee) accumulate about 
the salivary glands of the mosquito and are then ready to enter 
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the human body through the punctures made in the skin by the 
insect, and to re-commence the first cycle, 

Some febrile diseases of birds, dogs, horses and other animals 
are also caused by hwmosporidial parasities, which pass during 
the second cycle through the bodies of certain species of thosquito, 
but which are innocuous to man. 

The mosquito, the definitive host of the malarial parasite 

of man, belongs to the Order, Culicide, which has three genera: 
Culex, Anopheles, and Aédes (the last mentioned not found in 
Italy), and of these Anopheles ia the only genus that harbours 
the malarial parasite of man. 
_ An Culex, the innocuous genus associated with Anopheles 
in malarious localities, the palpi are very much shorter than 
the probocis; the larva have the breathing tube in the tail, and 
assume an oblique position, head downward, when they come to 
the surface of water to breathe ; the eggs also are laid in groups 
of 100 to 200 or more in clear or muddy water. 

In Anopheles, the palpi are as long as the proboscis ; the 
Jarvee have breathing tubes in the back, and assume a horizontal 

~ position when they come to the surface of water to breathe; and 
the eggs are laid in groups of 5 to 20 in clear water. 

The particular species (and this refers more especially to 
those of Southern Europe) that harbour the malarial parasite of 
man, are :— 

1. A. claviger vel maculipennia, Each wing with four 
black spots arranged in the form of a capital T. 

2. A. bifureatus. The wings without spots. 

3. A, superpictus. Four black spots arranged in a line 

along the anterior or external edge of the wings, with intermediate 
spoly of a yellow voloat, . : : 
. 4 Ay pseudopictus. The ‘same as No. 3, but the four 
black spots not so distinctly marked. . 
_ _ The eggs of the malarial mosquito in Italy are laid from April 
to September, the period of hibernation extending from November 
to March. 

The eggs are lait in still or slowly-moving fresh water, and take 
30 days to become jerfect insects, and these after 20 days begin 
to lay. The larve live in water, feeding on vegetable matter, and 
coming to the surface to breathe. The perfect insect lives entirely 
in the air, and feeds on vegetable juices and blood. It lives 
and hibernates either in houses (A. claviger) or in trees (4. 
bifurcatus). . 


The mensures proposed by Professor Celli to combat the 
disease are, ehiefly :-— 
1. Isolation of infected patients. 
2. Use of disinfectants against 
(a) the parasite in man 5 
(b) the malarial mosquito. 
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3. External protection of 


4. Removal ot} isposi 
1. Isolation, as Tene ae 
may either infect 


2. Disinfectants, 


The lurves and nymphe may be destroyed by adding to the 
water in which they live the following substances in order of 
efficacy, viz., saturated sulphurous water, permanganate of potash, 
saturated solution of salt, chrysanthemum powder, larvicide aniline 
dye, saturated solution of tobacco leaves, petrolenm, ammonia, oil, 
ete, 

The vegetable disinfectants which, with the addition of those 
already noted, were tried with a certain measure of success, were 
saturated solution of Valerian root, of Quassia amara, Solanum 
nigrum, and of I'apkne Gaidium. 

To destroy the mosgnitoes the following odours, fumes and 
gases were successfully tried, and are given in their order of 
efficacy: odoura—oil of turpentine, iodoferm, menthol, nutmeg, 
camphor, garlic, pepper, naphthalin, onion; fumes, tabacco, 
pyrethrum powder, larvicide, encalyptus leaves, quassia, wild 
mint, pitch, rosemary, camomile flowers, salvia, common wood ; 
gases—~sulphur dioxide, hydrogen sulphide, ammonia, and com- 
mon gas. 

3. External protection.—Stout clothing is recommended ta 
resist, the attacks of the mosquitoes, and to prevent chills, 
Effective local applications to the exposed parts of the body are: 
pomade ofvalerianie acid; and soaps containing extracts of 
tobaeco or of turpentine. 

4, Removal of predisposing caurea:—The following 
measures, which have heen tried with complete success in the 
Roman Campagna and other parts of Italy, are recommended ; 
diaforestation of the locality, as trees shelter the insects; thorough 
surface and sub-soil drainage; deposition of ordinary earth or 
of alluvium to taise the ground level; erection of suitable houses 5 
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fitting of doors and windows with wire-gauze sereens; use of 
niosquito nets; supply of information to those living in malarious 
localities as to the cause of the disease and the best measures to 
be taken for its prevention. ; 

The majority of forest officérs are exposed to the danger of 
contracting malarial fever. In the light of the knowledge we 
now possess, they should he able to take measures, on behalf 
of themselves and of their subordinates, to render forest stations 
jn the heart of malarious localities comparatively healthy, and 
to reduce the ravages of what is adrnitted to be one of the most 
fatal scourges of this zountry. 

: R, L, Heric, 
ANDAMANS. Dy. Conservator of Forests. 
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VL-EXTRACTS NOTES AND QUERIES- 


Hote on the cultivation of Blettaris Cardamomum. 


Soil.—Tar soil ought to be richly loamy, frees capable of 
holding a sufficient quantity of ingisture and containing a good 
percentage of leaf mould. A rocky soil is very detrimental to its 
well-being. 

Climate.—This exercises'a gieat influence on the cardamom 
plant. A heavy or a light monsoon brings about a bad crop, 
Continued diought from February te May does not affeet the planta 
much, but the yield will be small. February rains do immense 
good. A moderate and well-distributed rain is what the planb 
likes and produces a good yiekL Fire, it need not be added, kills 
the bulbs outright. 

Aspect.—This should be such as the direct rays of the sun 
do not strike the ground of the cardamom garden. Northern and 
western are the most beneficial; but a north-eastern or a south- 
western docs nob do great harm. The ground should not be 
exposed to the effect of strong winds, 

Altitude. —This ranges between 1,800 feet to 5,000 feet. Those 
growing oa and above 2,000 fect thrive best. Watt (Dic. of 
Feo. Pro., Vol. HT, p. 228) gives the altitude to be 2,500 feet to 
.5,000 feet ; but [have known rich gardens growing below an 
altitude of 2,300 feet. : 

Cultination.—The two chief motes of cultivation are by 
bulbs and by seeds. To start a plantation, the ground should be 
first cleared of all undergrowth, and big trees of different species 
felled here and there to admit sufficient light and air, The 
seed is then sown broadcast, If the ground is slightly prepared 
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breparatory to j ne 
sowing, hette 

he first monsoon. sin eee 


é il! the plants it 
dispensed with, TPA ee 
. tofitable seedin 
equent E ae 
to deplorable reailian ea on sre en 
tans eeraeatls ay, bulbs pits of about 
ae 8 1 beds slightly raised ahoy : i 
eek hee into these the hulbs are Panne Oe 
He ft ued must be cleared of all undergrowt] a] fs 
at ae ecu ae admit sufficient light, Vicar 
: anil profuse i i ; : 
other case, weeding is indnecue aoe dienes 


A pa hi ern 
hed hoes ne ae had been yielding good results, but which 

ven, through carelessness and neglect, left uncared for, has 
heen known to be treated in the following method with excellent 
results :— 

In summer the wadergrowth is cleared and big trees are felled 
at yendom to admit light and air. In the sueceeding antumn 
young plants come up in numbers in places exposed to light 
and especially on either side of the fallen stems. Natives assign 
ihis not to the clearing of undergrowth and the admission of 
light, but to the so-called ‘shaking of mother earth ’ caused by the 
fall of gigantic trees. Whatever it might be due to, the results 
are satisfactory. Creat care should he taken in this case as 
elsewhere, not to open out the leaf canopy too much, as hy doing 
ro the young cardamom plants may be overtopped and choked up 
hy the profuse appearance of injurious growth, 

Vield.— According to Watt (Dic. of Eco, Pro.) 28tbs, per 
acre in Bombay Presidency seems to be the highest on record. 
But instances are not wanting in Southern India of gardens yield- 
ing 5 thulams, é.¢., 100Ib per acre. This might he an exceptional 
example, but i} and 14 thotlams, 80 and 25ibs., per acre are 
very common. Al any rate, the yield would surely justify the 
outlay of a small sum for the culture of eardamoms; and it 
is enrions to see that productive Jands are allowed to~remain 
fallow and that those Governments which have every facility for 
cardamom culture are apathetic towards that industry. 


THanipapom: K. G. Menon, 
20th June, 1901. } Cochin Forest Service, 
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“Fire Lines in Pine Forest in Prussia.” 


Pine forests are in al] probability the most easily set on fire, 
and this is specially trne of those growing on sandy soi). Such 
forests form the chief stand of the district at Chorin, a tittle 
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village near Eberswalde in Prussia, The pines (Pinus sylvestris) 
are growing in clear stand on @ sandy soil, presumably the delta 
formation of the under ice-streams of the glacier that once covered 
the region. ‘The stand is especially endangered by the main line 
of railroad from Berlin to Stettin; but despite these conditions, 
there have been very few serious forest fires in it. ‘That there 
have not been more is due solely to the excellent system of fire 
lines which cut up the stand into small sections and successfully 
prevent the spreading of any fire that may start. : 

Adjoining the line of the railway, and running parallel to 
it, is the maiu fire line, This is a strip about thirty-five feet 
wide, on which a number of trees are kept as “ spark catchers .” 
‘The trees used for this purpose are of various genera : birch, beech, 
pine, &c.; but the forester in charge gives the pine the preference, 
ag it ix evergreen and consequently of greater service in the early 
spring when the danger from fire ix greatest. The trees are kept 
clear of branches for at least two to three feet from the ground, 
and the ground-covering is of grass or some low-growiug greeu 
herb, All dry material and all weeds are earefuily removed. 
These precautions are taken to prevent the fire from making 
rapid headway, Back of the strip just described is a shallow 
ditch some four feet in width, whieh runs parallel to the track. 
‘This diteh is very carefully freed of all growth whatever, and from 
two to three times in the course of the spring and summer the 
earth is loosened, so that the fresh broken soil is always exposed. 
The strip and ditch together form the regular form of fire line 
along railroads, and are excellent in preventing large fires. Sup- 
pose that a spark alights in the ground-covering and this takes 
fire, there are no dry lower branches nor any weed growth which 
can furnish fuel to the fire, so that it runs but slowly, If the fire 
js not discovered and put out, it finally reaches the ditch, and 
there, not having previously attained any size, it is unable to get 
across, and there/ore burns itself out. 

In those localities which are most endangered by the trains, 
a further system of fire lines is employed. This extra protective 
belt occurs back of the beforementioned ditch. A section of the 
normal stand is divided by four-foot ditches similar to the first, 
into squares with a side of about thirty feet. The area embraced 
within these squares is kept free from all such things as fallen 
branches, dry giass, and the like. ‘The ditches are swept clear 
of all pine needles and other easily inflammable stuff, and the 
ground is kept bare by hoeing. This extra protective belt prevents 
the spread of any fire which starts within the ordinary fire line 
beside the railway, and is only a necessity in especially exposed 
localities where sparks are liable to be blown beyond the ordinary 
lines. . 

In the interior of the stand stil] another protective system is 
employed. This consists of a series of roads which intersect the 
stand, forming a sequence of squares the sides of which are about 


572 GING 
LOGGING IN TBE REDON FORESTS OF CALIFORN 
ests LIFORNIA, 
sev i 
oe _ These roads are twenty feet in wi 
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growing Spanish plant belong} 
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Ceradella is a very ¢ 


Such j y 
bis Ligteoteiglnla en of fir lines in use in the district, 
10 2 stand very exposed to de rom fire 
has escaped all large fires for a long aid of rk tae en 
. a ac 


Dears a large part of the ex ense of t) i 

fire line as well as its shtine eat of aoe are : eae 

belt and the fire roads are paid for by the Departinent of foresee, 
For many of thy details contained in the foregoing, I have to 

thank Herr Forstineister Dr. Kienitz, who hus charge of the 

district, and who very kindly accompanied me through his interest- 

ing revier,—The Forester. 


Logging in the Redwood Forests of California. 


AMONG the many natural wonders of Western America are 
the forests of giant trees which cover the lower slopes of the racky 
mountains, the Sierra Nevada and the Cascade Mountains, and 
the coast ranges which reach from the Columbian River down 
throngh Western Oregon and California, ‘To a traveller from the 
Fastern States thera is no feature of the country lying between 
the Pacific Qeean and the Rocky Mountain range which creates 
#0 strong an impression as the size and character of the forest 
timber, The oak, the maple, the elm, and a dozen other varieties 
which are familiar to residents in the country east of the Alle- 
ghenies, cease to furm a feature of the landscape, and as the train 
climbs the eastern slopes of “the (Great Divide,” the traveller 
catches his first glimpse of the giant trees of the West, the 
rounded and gentle outline of the densely-massed foliage of 
Eastern trees heing replaced by the tall and sentinel-like forms of 
the Redwood of California and the pine and fir of Oregon and 
Washington, ‘The finest speetmens are to be found in the large 
groves, where the trees are closely massed, their huge trunks, 

from 10 to 25 anc even 30 feet thick at the butt, rising perfeetly 
pluinb and without a limb for from 100 to 150 feet to the first 
branches, many of which are thick enough to form a massive tree 
in themselves. he largest specimens of California trees are 
found in the famous groves at Mariposa and Calaveras, where 
specimens of the Sequoia gigantea with a diameter of 3U feet at 
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the butt were not uncommon when the grove was first discovered, 
while the height of these truly wonderful trees was frequently over 
300 feet, and is even estimated to have been in some cases as great 
as 400 feet. The two most celebrated varieties of the hig trees of the 
West are the Douglas fir fond in the immense forests which abound 
in Washington and Oregon, and the Redwood trees of California. 
The Douglas fir is the western counterpart of the Sonthern pine. 
Like it, it is admivably suited, by virtue of its great bending 
strength, for bridg+ and roof work, and all classes of framed 
structures, and the Douglas fir of Oregon is likely ever to remain 
the favourite wood for use in the racing spars of yachts of the 
larger class. The Redwood trees of California, on the other hand, 
not only furnish a timber which affords wonderfnl resistance to 
deterioration when exposed to the weather, but is possessed of an 
exceedingly fine and beautiful grain and colour, which makes it a 
choice wood for ihe interior decoration of houses. It is very 
largely used for this purpose in the West, and has become 
increasingly popular of late years in the East. 


A general idea of the enormous amount of timber contained 


ina tree, measuriny like this 164 feet at the butt, may be gathered 
from the following dimensions :—- 


The total Jength =... aes oe 300 feet. 
Length from |utt to first limb ... ie 150, 
Diameter at butt... a ae 16 yy 
Average diameter of logs aA ain 12 45 
Full contents of logs in board measure s+ 166125, 
Weight of logs estimated at 4} pound per foot, 

board measure... a 273 tons. 


Bark on the tree, 6 inches in thickness. The number of days 
from the time the choppers commenced until the tree was made 
* up into logs ready for transportation, was four and three-quarters, 
As the largest logs were split inthe woos before transporta- 
tion, it took nine logging ears to haul the logs tothe mill. 
After communication with a belt of timber has been established, 
these noble trees, the lives of many of which are measured by the 
thonsand years, begin to fall beneath the axe and crosscné saw. 
One cannot but feel on sentimental grounds the deepest. regret that 
these stately and monumental specimens of tree life should be so 
ruthlessly swept away, and the pity of it all is only partly miti- 

ated when we remember that the timber thus eut up is tamed 
to a thousand valuable commercial uses, In felling the trees a 
cut about halfway throngh is made on the side of the tree 
towards which it is to fall, and the tree is then sawn through from 
the opposite side. This is in the ense of trees of only moderate 
dimensions ; in the cases of the larger trees the erossent saw is 
used more freely. ‘The falling of a 250-foot tree is a thrilling 
sight, never to be forgotten. The first warning is given hy the 
crackling of the libres, as the saw cuts away the small remaining 
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wood that keeps the tree up. The top of the tree ig then seen 
ia eve slowly across the clouds as the giaut bends slowly to 

: With an angry “swish” and inercasin i 
scribes a giant quarter circle to the ground, tho blow obtta Se 
300 tons of weight making the earth tremble as from an earth- 
quake shock, The logs are of unusual size, the majority of them 
| on 5 to 16 feet in diameter, For convenience of hand- 

g of the logs over a certain diameter ore blasted into 
sections with powder before they are shipped down to the mills 
The logs are hauled to a logging railroad by means of a portable 
engine which, for convenieace of transportation, is bolted to a sled, 
When it is desired to move: this sled, the wire cable is run through 
a pulley which is attache to a convenient tree or stump, and 
brought back and fastened to the sled. By winding in the cable 
the engine is drawn to the desired position, When the logs are to 
be moved, the sled is chained to 4 tree, and the hauling is aceom- 
plished by running a steel rope through as many steel pulleys 
as may be required. The logs are hauled to the railroad over 
chutes formed of two parallel lines of logs or poles laid on the 
ground and freely greased with tallow. They are taken down by 
the railroad to the saw-mill and worked up into merchantable 
lumber.—Setentijic American Supplement. 


Bxtract from the Report of the Committee of the Society 
of Arts on Leather for Bookbinding. 


TANNING, 


Tne vegetable tanning materials now used in the production 
of leather are very varied, and probably their active principles, ~ 
the tannins, form a considerable class. Though their chemical 
constitution is still only partially understood, it is known that 
they may be divided into two groups, one of which contains the 
dihydrie phenol catechol, and the other the trihydrie phenol, 
pyrogallol, and these groups are characterised by very consider- 
able practical differences. The catecho! tannins, which include 
quebracho, gambier, larch, hemlock, mimosa, and turwar (Cassiu. 
auriculate) barks, part readily with water when exposed to the 
action of light, heat, and acids, becoming converted into red resin-= 
like products, We have found that leathers tanned with these 
materials, although originally strong and tongh, are particularly 
prone to a sort of red decay, which is much hastened by the 
presence of acids and the action of light, heat, and gas-fumes, and 
which totally destroys the tenacity of the leather. After a very 
large number of experiments, we most unhesitatingly condemn 
all these catechol tannages for hookbinding and upholstery, how- 
ever suitable they may be for other purposes, 
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e consid 
of skins which come over Fae Waaieiasniet ante bo Tee 
These are bought on the J. i ith torwac bark, 
§ vondon markets by the leath 
and are usually detannised aoe eUnet. dressers, 
alkaline solution, next tesa Wek wei bae igs a oh 
their colour, and re-tanned in © acid to brighten 
and are usually sold Paci vane ak eeu ane tre Bouse 
« Peral saan of arsian moroccos” or 
: ersian sheep.” For cheap bookbinding purposes this teath 
et used most extensively, and in all our numerons i a ie 
gations no leather has proved so inferior i is ‘alean 
the re-tanned Persian. A | ean resistance to decay as 
: . book bound ia Persi : 
Persian sheep shows si, EO ate, uemugen ero 
ns of decay in less than twelv 
and from our experiments we are incli as. Thaniiwelve. qnonthe, 
NT a lined jaw 
hound in these leathers and peed iw three ee eae fee 
it could be affected either by the > ves where 
> sun’s rays or by gas-f 
could ever be expected to } et . Bear ines, 
The leather, as ‘imported, will peddeni Les on ye Sah oa youre, 
day's exposure to sunshine! In visiting atierona libs a single 
found that more than half the modern bound ihgoles Which wer a 
a bad state of deeay had been bound in Persian or East, Tailine 
tanned goat and sheep. We cannot emphasise our opinion too 
strongly ‘on this subject. We should unhesitatingly advise that 
in all contracts and specifications for bookbinding, the use of 
Fast India-tanned goat and sheep, whether re-tanned or not, be 
absolutely forbidden. Similar objections apply with almost equal 
force to the use of mimosa, hemlock, ot larch, or of quebracho 
wood or extract, as tannages for bookbinding leather: i 
is also objectionuble, while oak-bark, ayindingy Jesters: Gambier 
eee probably, sontain tannins of both groups, have proved toler- 
al y permanen 
The pyrogaliol vlass of tanning matters, which comprises 
allnuts, sumach, myrobalans, and pomegranate rind, has roved 
§ 1 1 my TY S P 
to yield Jeathers much more resistant to decay under library 
conditions than the catechol tanning, and of all these pure sumach 
r 
is the tannage we would most strongly recommend for high-class 
bookhinding. We have tested Jeathers tanned with every 
common tanning material as regards resistance to the action of 
light, heat, gas-fumes and oxidising agents, and none has stood 
the teat so well as pure sumach tannage. It is almost certain 
that all the early Jtalian moroccos witich have shown such 
remarkable permanence are of sumach tannage, and the Niger 
goat aking are either tanned with sumach or some closely allied 
gubstance. ‘the sumach which is imported into this country, 
jis very frequently mixed with cheaper materials, such as “ tamarix 
and “ pistacia.” When one or both of these materials are present: 
jn the sumach, the effect makes itself apparent on the finished 
inaterial by reducing its length of life, as both theae adulterants 
pelong to the class of catechol tannins which we have nn- 


hesitntingly condemned. - 


ty 
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f st be clear 
etna. be clearly understood that our condemnation of the 
teases ae ae onl to leathers expected to withstand 

: eh D1 air js 

weather. In resist v for long periods, and protected from 
‘ uate 8 stanee to wet and mechanical wear, many catechol 
AnnINs are superior to sumach. 


PRESERVATION OF BOOKS, 


sae Pence been iets on the influence of various out~ 
Byadeneeotie sting in libraries on the durability of leather, 
ns series of very careful experiments made by the Committee. 
ee experiments prove conclusively that the acid-fumes of burnt 
apa most fatal of all the influences to which bindings are 
or? inarily exposed, jroducing what has been desuribed as “red 
decay” on every sort of leather to which they have had access, 
ect being most dnarked on the Hast India tannages and 
other leathers made with tannins of the eatechol class; and least 
so upon these with sumach and other tanuing, such ag myrobalans, 
which are known to be pyrogallol derivatives, while’ oak-hark 
ocenpies an intermediate position, both practically and ehemically, 
J was shown that 30 Jays’ exposnre to the fumes of a very small 
gas jeb rendered Fast India tenther (tanned with tarwar bark) per- 
fectly rotten, 80 that the surface could be seraped off with the 
finger nail, while on leather tanned with stimach it had com 
paratively little effe-t. Similar experiments were made with 
exposure to sunlight during 30 days of the part summer, and in 
this case again, the leathers were affected in the same order: 
turwar, quebracho, larch bark, and gambier being among the 
worst; and sumach aud myrebalans the least affected, while oak- 
bark as before oecuyied an intermediate place, being somewhat 
darkened but comjnratively little tendered. It was found that 
serious effects, very similar to those uf light, were produced by 
exposure during 3¢ days to air ata temperature not exceeding 
120° to 120° Fuhr, dry air being apparently slightly the most 
deleterious, 


GENERAL CONCLUSION. 


‘To sum vp the experimental work as far as it has gone t— 

1. Ibis shown conclusively that the catechol tannins, which 
include turwar, quebracho, hemlock, and larch harks, and gambier 
are unsuitable for lookbinding leathers where durability is expect- 
ed, and that samach yields a much more permanent leather, while 
inyrobalans ocvupy at intermediale place, but nearly approaching 
sumach. It is unfortunate that easeda bark, which is the tanning 
material employed for East Indian sheep and goat skine, should 
have proved so unreliable, since these leathers have been largely 
used in bookbindin.s withort suspicion, and are in other respects 
a cheap aud gool avticle, With regard to stmach leathers them- 
selves, it is possibly that some of the darkening noticed may be 
due to the presence of adulterants, such as pistacia leaves, in the 
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sumach used, ag it is almost impracticable to obtain absolutely 
pure sumach, and the pistacia tannin is allied to that of the 
cuasit. 

2. OF all the influences to which books are exposed in 
libraries, gas-fumes—no doubt because of the sulphuric and 
sulphurous acid which they contain-—-are shown to be the most 
injurious, but light, and especially direct sunlight and hot air, are 
shown to possess deleterious influences whieh had searcely been 
suspected previously, and the importance of moderate temperature 
and thorough ventilation of libraries cannot be too much insisted 
on, —Journal of the Sostety of Arta. 


Photo, by W. Hi. Lovegrove, 
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Injury by Frost to Sal Trees. 

Ovr Hlustration, reproduced from a negative taken by Mr, 
W.IL Lovegrove, Deputy Conservator of Forests, shows the effects 
on sal trees of the extraordinarily severe frost which occurred in 
the Ganges Division of the N.-W. Provinces between the 1Gth and 
19th January 1900, a few days before the belated winter rains 
commenced. 

We are indebted to Mr. F. B. Dickinson for the following de- 
scription of the locality in which the photograph was taken :— 

“The area which was most affected was the valley of the 
Dhimhi, the easternmost feeder of the Kohtri, in the Chokam 
Don, about a mile to west and north-west of the Chokam rest- 
house. On both sides of the stream is undulating ground, formed 
of detritus washed down from the hill range on the north, through 
which the stream has cut a channel of some 80ft. to 100ft. deep. 
This undulating ground is grass covered, with patches and strips 
of sal, and is always subject to frost, the effects of which make 
themselves felt to a height of over 150ft. above the bed of the 
stream, The lower patches of forest are attacked nearly every 
year, and the trees arc covered with adventitious branches to within 
a few yards of the ground and have no proper crowns, looking like 
enormous bottle-brushes. The younger ones are so constantly 
killed back, partially or wholly, that there seems no chance of their 
ever growing pp, and it is probable that the elder bottle-brush 
trees, of which there are numbers—d0ft. to GOft. in height—mnst, 
have grown up under more favourable conditions than now obtain. 

The forest naturally improves on the higher ground, and there 
is some chance here of its encroaching on the grass. Last year’s 
frost was, however, much more severe than usual, and extended its 
ravages to a higher level, greatly damaging patches which had 
before seemed out of danger. The area affected extends from the 
base of the hills all along the stream to its junction with the 
Kohtri, a distance of 1§ miles, and has an acreage of about 4—300 
acres. It is, no donbt, its exceptionally sheltered position, eam- 
bined with its comparative flatness, which renders it so liable to 
frost. It is in fact surrounded by hills and spurs on all sides. 

The severe frosts of last year were referred to in the Annual 
Report, para. 97, Frost appears to be more severe in dry winters, 
judging from my two years’ experience. of these forests. The 
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winter of 1899-1900 was an excey tionally dry one, there being very 
little rain after the end of August until the 10th January, whilst 
the past winter was a decidedly wet one, and we hardly had any 
frost at all in the submontane furests.” 

A similarly severe frost oceurred about the same time in the 
Dehra Dun forests, when it reached levels hitherto quite untouched. 


The Preparation of Saltpetre in tho Southern | 


Shan States, Burma. 

Taoven not strictly a forest product, saltpetre may be in- 
cluded amongst minor forest produce, and as such its mode of 
preparation may be of interest. 

Limestone caves are fairly numerous in certain parts of the 
Sonthern Shan States, especially in the State of Méng Pan, border- 
ing on the Salween, Many of these yield an earth rich in nitrates, 
a kind of guano in fact, the accumulated dung of bats, swifts, &e. 

The potash portion (saltpetre being a nitrate of potassium) 
is supplied by wood ashes, These wood ashes are obtained by 
cutting up various trees, mainly species of Anogeissus and 
Lagerstremia, into lengths of nbout 5 feet, stacking them reughly 
in the forest and setting them alight. 

As the industry is dependunt on a constant supply of wood 
ashes, it can only be carried on during the dry weather, all work 
ceasing inthe rains. The camp is usually on the bank of a 
stream so as to ensure a plentiiul supply of water. 

After the gnano and ashes have been brought into camp, the 
former is pounded fine and mixed with wood ashes in the propor= 
tion of one basket of guano to two of ashes, The mixture is put 
into a huge filter made of bamboos and Jined with leaves, as shown 
in the accompanying photograph, and is lightly pressed, after 
which water is poured in. This percolates through, dissolves ont, 
the nitre and drips into a wooden trough. The amount of water 
poured in depends on the richness of the guano, and so long as 
the water which drips into the trough is of sufficient strength, 
determined by taste, more fre>h water is added. 

The solution thus obtained is then boiled in iron cauldrons 
until it acquires the right consistency, when it is ron through mat 
filters into bamboo tubes, one foot long and three inches diameter, 
where it crystallizes. When crystallization is complete, the bam- 
boos are split open and the resulting saltpetre is ready for the 
market, 

The only use to which saltpetre is pntis the manufacture of 
gunpowder; the requisite sulphur for which comes mainly from 
the Eastern States, though a small amount is also obtained from 
local sulphur springs. 

A considerable quantity of gunpowder is consumed annually 
in these States in fireworks as well as for firearms, every other 
Shan being the possessor of n gun of some sort, the Arms Act 
not yet being entorced, 


Bamron, 15th August, 1901, W. IL CRabpOcK. 


PREPARING SAL CPETRE IN THE S. SIAN STATES. 


Vheto. by 1 A Craddock, 


Iu.-OF FICIAL PAPERS AND INTELLIGENCE. 


Rate of growth of Salin Thinned and Unthinned Areas 

in the Central Circle of the North-Western Provincas 

: and Oudh, 
Communicated by Mu. F.. Dickinson, Conservator of Forests. 

THE figures given below are the results worked out from 
girth measurements in sample areas in the submontane forests 
of the Central Circle for different terms of years, ranging from 
seven to seventeen years. They are especially interesting from 
the conclusive way in which they show in every case the largely 
increased rate of growlh in thinned areas as compared with that 
in unthinned areas. 

In most cases it ix twice as Jarge in the former as it is in the 
latter, except in the case of the Andhermajhera plots, where the 
thinning appears to have been a light one ;— 
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As would naturally be supposed, the difference is most marked 
in the younger classes before the trees of the future have got away 
from the ruck, proving the advantage of early thivnings where 
this is practicnble. Uuforluuately the cust of carrlaye to Ue 
market makes it impracticable to thin a large portion of these 
forests at an early age. The working season is short, barely six 
months, local means of carriage practically nil, so that it has all 
to be procured at a distance. 


Rates of carriage are, therefore, large, and increase as the 
season advances; thus it does not pay to export cheap, small 
timber except from the forests in and near the plains. The only 
way to get over this disability is to construct tramways from the 
forests to the railways. 


Grouping the sample areas into two series in accordance 
with altitude above sea level, we find that the average number of 
years required to get through each elass, are as follows :-— 


* FOR PLAINS FORNSTS AND THOSE ‘ 
2 NEAR THE ee A UTITUDE Biehl arp ata 
Clase, 1,000" ro 1,400’, : 
Thinned, Unthinned Thinned Unthinoed. 
7 areas, arens. areas, Areas. i 
IV | 80 years, 74 years, 27 years, 62 years, 
ut wef Dg Boos 30 4 Bon 
II we) OT oy On a oy 55 ow 
1 we] 28 ” 40 ” I 36 " 6L my 
These figures are interesting to indicate how the growth falls 
off in the older classes in the higher forests, but there are not 
sufficient data at present from which to draw conelusions in regard 
to the growth in these higher forests. More sample areas are 
required both in the middle and upper forests up to 3,500’, It 


has not been possible to calculate the acre increment from the 
records, because only a portion of the trees are measured in the 
sample areas, especially in those which are unthinned. This is 
to be regretted, and I think that in future it will be advisable to 
record the measurements of all trees in the sample plots. The 
average height measurement of the trunk capable of yielding 
timber, and form factors for each class, should be determined 
in each locality, the results being recorded in the measurement- 
book, We should then lave data to calculate the volume per 
acre and the increment per acre, and compare the increment in 
thinned and unthinned forest. 


V.-SHIKAR AND TRAVEL. 
A Night’s Watch. 


: I coutp not persuade the J'akrind tiger to kill any of my “ties 
up,” though six appetizing baits had been for some days fastened 
in the most likely places it might be expected to pass hy. But its 
beat was a large one, which contained much undisturbed jungle, 
where apparently, as it had not killed village cattle for some weeks, 
it was able to obtain as much food as it needed. There was 
no water inside the jungle, but, roughly speaking, at the four 
corners of the area, which was 1 miles Jong by 10 miles wide, water 
was to be found, At three of (he corners there were small nearly 
dried-up village tanks, and at the fourth, which was in the hills, 
was a water-hole fed hy a small spring (one of those over which a 
native shikari loves to sit and shoot unsuspecting does and fawns 
as they come to drink on a moonlight night). My only chance 
of a shot at the tiger seemed ta be to sit over this hole; it was a 
very remote chance certainly, but there were signs that the tiger 
had been in the neighbourhood some days before, and aa I had to 
leave on the following day, I felt that I could not go away without 
having tried every means to bring it to bag. In the previous year 
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Thad tried for it, but had not been able to obtain a shot, though 
it had deigned to kill one of my baits. A month or two before I 
tried, it had been fired at, and I think slightly wounded, by an 
officer of a native regiment who had left the wing he was accom- 
panying on their march on relief along the trunk road some 10 
miles away to try forthe Pakrind tiger. Baits, beats and bullets 
were therefore not new things to it when I arrived upon the scene, 
and it was clever enough to steer clear of all three. 

The water-hole was, as I have said, in the hills. All around 
the jungle had been burnt, and there was little covert between it 
and the thick grass and tree jungle in which the tiger usually 
lived, but it was approached by numerous gorges and ravines, and 
was just the place to which game might he expected to come ati 
night. 

About 3 o'clock I left my camp, having sent men on before me 
with a native charpoy which they were to fasten up over the water 
in the most convenient tree, and about 6 o'clock L reached the place. 

“The water was not very abundant, and what there was, was very 
black and muddy, and looked most uninviting ; but [ suppose it con- 
tained some saline properties, which are always such an attraction 
to game. Some twenty yards away from the main water-hole there 
was a little water ina hole in the bed of a ravine; this was much 
cleaner-looking, but it did not seem to be resorted to by game so 
much as the mudhole, around which were innumerable tracks vary- 
ing in size from those of the little four-horned antelope to the large 
but old imprint of a big bul \-buffalo, and some rather more recent 
marks of bison. There were no quite recent tiger tracks, but bear 
and leopard had visited the water on the previous night, and I 
hoped that even if the tiger disappointed me [ might get a shot at 
one of the two latter anitnals. My machan, which was placed on 
a tree between the two water-holes, needed some additional screen- 
ing before I considered it «unite hidden, and it was nearly dark 
before I was settled in it. The moon, which did not top the hills 
behind me until between 8 and 9 o’clock, was just past the full, 
but though the afternoon and evening had been cloudless, the 
night was not to be so. It might certainly have been a much 
darker night than it was, but every now and then a thick black 
cloud obscured the moon, and the water, fifteen yards away, was 
not visible. I do not know who my first visitors were. About half 
an hour before the moon rove I heard some animals at the water 
lapping. They seemed smallish, and may have been wild dogs, 
but they made no sound save the lapping, and next morning T could 
find no tracka to help me to identify them. As soon as the moon 
rose, and I could see a little, I had dinner, and as I finished I 
heard the sounds of a leopard about halfa mile off in the valley 
below. A four-horned antelope that had been for some time near 
the water, but apparently rather nervous about drinking, at last 
plucked up courage and waded through the mnd to drink, and 
then the sounds of the leopard were repeated nearer and nearer, it 
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gave its little barking call and scampered off. The leopard 


evidently did not want to drink, for though [ heard it for nearly 
an hour, now a little nearer, and again a little farther off, it never 
came within a quarter of a mile of me, The next sounds I heard 
were most weird. An appalling din arose about fifty yards behind 
me, as if a number of wild cats were fighting, but they never 
approached the water; at least {never saw them do so, and their 
identity remains a mystery. I must have dosed off for a few 
minutes, for I suddenly became aware that there were some big 
animals walking about nearly undcrneath me, and cracking the 
dead burnt branches as they move, ‘They were evidently buffalo 
or bison, but which, f could not determine at first ; however, the 
moon for a minute showed out clearly, and I saw that one drinking 
at the water was a bison. There were six of them, and they 
must has stayed at least twenty minutes within thirty yards of me; 
bat it was not light enough for me to make out if there was a 
really good head among them, but they all looked enormous in 
the dim light, and it was a strange sensation to be so near toa 
heard of bison for co long a time without their being aware of my 
presence; had it been lighter, all their movements would have 
been visible, and the sight would lave been still more enjoyable. 
Before the sound of the bisous’ treid had died away, as they went 
down the valley, two bears came dawn from the hill behind me to 
the water. Of course, they squabbled before they reached the 
water, and it was the sound of their quarrel that put me on the 
qui vive. 

Apparently one of the pair had been’ worsted, for only one 
came to the water in the ravine to my left. I could easily make 
out a large black mass, as the bear walked down the ravine side, 
and aiming at the front part of it L fred, my bullet fortunately 
penetrated the Jungs and broke up these. ‘Ia make certain, I fired 
a second shot which broke the spine, and the poor bear's sobs ceased. 
Perhaps I onght not to have fired at the bear, but two-thirds of 
the night had passed and no tiver had appeared, so I took what 
the gods sent me. There was on: more visitor to the water before 
the night was over, and this was a samblar stag. 1 could hear 
its antlers strike against the low branches of the trees as it came 
up, and could just see ity antlers as it drank, bub the moon was 
much obscured, and I but hazily saw what with better Juck would 
have been a magnificent sight. Then the east began to light up 
as the sun rose behind the hills, and I climbed down from my 
muachan and inspected the bear, which proved to be a young male 
nearly 5 feet long. 

And so the Pakrind tiger still remains to be shot. 

: Long Tom. 


. Bau a ie 


The Genus Shikari Kashmiricnsis, 
Tus study is only meant for the tyro sportsman in Kaghmir ; 
the information may, however, be useful to others as well. 
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Having arrived at Baramula, you will here engage a doonga 
or mat house-boat for yourself and a cook-boat for your servants. 
Round about you on your arrival will be observed men all 
with hugo wallets coutaining books, which in their turn contain 
letters from Sahibs, dating from the year one to the present day 
—some genuine, ofhers apparently bazar-made. T¢ is advisable 
not to give these gentlemen any encouragement, but to dive 
into the dak bungalow precipitately, where you will be safe at 
all events until you poke your head out again. If possible, 
eschew the boat wiit babies, or else you may be tempted te 
commit infanticide later on. As you are ina hurry you want to 
start and naturally give orders to this effect, but there is no 
motion, only a lot of whispering at the back of the boat. Then the 
head of the family arrives and explains that they have no coolies 
to Luw the boat. I! you have any sort of a stick-like weapon, 
threaten him with it snd the effect wilf be instantaneous ; off will 
go the boat. Father, mother, sons, daughters and babies all 
taking a turn to tow or paddle. This is the custom. You pay for 
the hoat and the crew has to work it. You will reach “ Sopore” 
possibly by the evening, so pick a nice place to moor your boat, or 
else it will be tied up for you by a ricketty bathing-machine 
looking place or by the bridge, both equally filthy and evil 
smelling. ‘The Woolar lake will have to be crossed to-morrow, so 
give orders to start at 2 a.m. in the morning and you may get off 
at 6 4.m. You then order your dinner, and whilst in the middle of 
soup or first course your nose will be assailed by the most awfully 
awful stink emanating from the back ef your boat, You enquire 
what it is, and you will be informed that it is the family also 
having its dinner, cooking its food in fish oil; order it out 
at onee and forbid such a thing ever taking place again with 
the direst of threats. It is also a good plan at this stage 
to forbid hookah-smoking in your boat for ever and ever, at 
least as long as you are living in it; this will save another 
exhibition of temper later on, You then tumble in, after a smoke, 
hoping to wake up und find yourself halfway across the lake. 
It is wonderful how the air makes you sleep, and you open your 
eyes at 8 a.M., wondering where you are. When you've found 
yourself you peer outside through the mats, und with an objurga-_ 
tion discover the boat to be still in the same old place. You howl 
for help, and when quieted downa bit you will screw the information 
out of the head boatman that there has been a “ barra typhoon, ” 
and that is the reason they have not moved. As you have been 
asleep you cannot gainsay this argument, but wondcr at the 
stillness of the atmoxphere, and after physical persuasion off you 
start. Crossing the lake on a fine day is lovely, but dangerous 
in flat-bottomed boats when at all windy, Dolce far niente—it 
is very nice for the traveller to loll in an easychair and enjoy it 
all, but it’s a very tiring performance when the glamour has worn 
off, and simply awful in wet weather ina doonga. On the evening 
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of the third day you may arrive in Srinagar and will admire 
the picturesque though smelly Venice of the East, Early next 
morning all sorte and conditions of men will be found hovering 
like spectrea round about your boat with eager eyes and right 
hands or wallets ever ready 0 produce the inevitable books with 
their chits. This you ascertain from the inside of your boat by 
squinting through the mats. If you value your life and the safety 
of your doonge do not venture forth, but take a quiet survey. 
One man short and fat with green putties anda very lurge note- 
book; another tall,. thin and cadaverous; a third with one eye, 
and that a blue one, and so on, After having had a good look, 
enquire from your servant who these men are, and you will be told 
that they are prospective shikaris. The struggle for existence 
being keen, you send for all their books and go through their chits; 
if you want to see some fun just mix a few up,'and gradually weed 
out the worst until you have only got, say, the three best. Beware 
of the man who wears green putties and the man who has been 
with American millionaires and other globe-trotters, You then 
send for the three, men one hy one: your choice being effected, 
you enquire eagerly from the gentleman where he intends to take 
you, and let, us presume you are only going for black bear, at least 
for the present, He will inform you, and you tell him to go on 
ahead to make necessary arrangements, leaving instructious behind 
where to follow, This heing done, he will ask for rupees anda 
pair of binoculars, give the furmer sparingly, and if you’ve got au 
old pair of the latter, lend them, if not, don't; he will also hint at 
taking one of your rifles, which gently refuse. When the gentle- 
man has disappeared you will doubtless stay a few days in 
Srinagar for supplies, &e. At last you leave Srinagar and go as 
near to the happy hunting ground (having got your permit first, of 
course) as possible in the boat. You then march with tents to the 
village. On your arrival a figure comes forward and greets you 
with 8 saleam ; you gasp, Who the devil is this ?— is it the villain 
jn an Opera Bouffe with apparently 10 suits of puttoo on, grass 
shoes and stuck all over with knives like a gigantic pin-cushion, 
and festooned with leather belts and pouches? You look again, 
and seeing but one blue eye you recognize your long-lost shikart. 
You enquire for khabbar and are informed that bears are swarming 
in the nullghs at the back, as the mulberries are ripe. Tt is a 
curious but noteworthy fact, that unless the futs (mulberries) are 
ripe, you never get anything. If you want bear, the mulberries 
must be ripe; if you want to fish, the same argument applies, and 
so on. You then arrange without delay the plan of battle. The 
shikari says you are to sit up in the evenings, and if there is o 
moon, and you are keen enough ai night for a week or so, and this 
failing “hank” (beat). The shikari’s great game is to waste 
time and to give you just as much sport ag will keep you going. 
He does not believe in overpampering his master in the way of 
shikuy. In the evening you then proceed to sit up and are 
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pointed out a rock, far, far away up a hill where you have to perspire 
to. Now you will see if you have a real genuine shikari. As you 
proceed through brambles and undergrowth behind your ehikari, 
if you get swished every two seconds across the face, then you 
have the satisfaction of knowing that you have got the proper 
article, as whoever heard of a first class man holding branches 
for the sahib to pass by safely. You will also have noticed by 
now that there are, accompanying you, one or two men, perhaps 
three or four; the greener you are the more there will-be, one of 
them evidently being sweller than the rest. This man is the 
“gahnwallah ” or local village shikari, and the others are spotters 
or pointers who are perched on various elevated places ; the places 
are always elevated because (1) they can see, and (2) its safe. You 
may begin to ask rude questions about the “gahnwalluh, ” but it is’ 
no use doing so, as thé professional shikari is like the professional 
chowkidar of the plains; only in the latter case if you don't have 
one, you get robbed; and in the former, you don’t get any shooting. 
It is only blackmail in a way, and as a young Sub. said quite 
wisely once, “Shikaris are mostly rotters, but if you want 
shooting, you mnst have one,” and this is quite true. You 
méty for the first time in your life be wearing grasa-shoes, Oh ! 
the agony!—will you ever forget putting them on? After pulling 
on two pairs of split-toed socks, which are bad enengh, your 
wretched foot is grasped by the merciless ehikaré and the grass- 
shoe shoved on after having your big toe nearly pulled sideways 
out of its socket. Then the whole thing is pulled so tight that 
if your feet are cold, the agony of walking is intensified ; lumps 
all over the shop, and going downhill your feet are nearly split 
in two, and you feel like the gentleman with the cloven hoof, only 
far less lively. However, after a little perseverance you will 
swear by them. ButI am digressing. You are now sweating 
up the hill, and at Inst you sit down gasping on the rock. The 
shikart enjoins complete silence, and all the way up the hill 
you would have been walking on the tips of your toes like a 
ballet dancer if yon conld have found them in those awfu) grass- 
shoes, This habit you will soon get out of when shooting 
black bear, unless you actually see one close and are stalking 
it, but this is one of the tricks of the trade played off by the 
shikart on the tyro. You now begin to look round eagerly for 
bear in the distance, but soon get tired of the game, and instead 
begin to wonder how much snuff your ehikard can consume at 
a sitting. Suddenly, if you have any luek, a bear is spotted by 
one of the pointers about a mile off in another ravine, Then for 
another limping and sweating match. When you arrive exhausted 
at the place, the bear may still be there or not; leb ua be generous 
and suppose it is up a mulberry tree. You crawl up as close ag 
possible and pot at him somewhere in the middle. Yon either 
iniss or don’t. Ifthe former, you have not lived up to your repu- 
tation ag an elephant and tiger destroyer, and are eyed with disgust, 
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and informed that it was the biggest bear ever seen alive. If you 
do hit it and it does not drop dead on the spot, it is put down as a 
rotten shot and your bear govs rolling and running downhill, 
snarling, growling and howling, into the ravine. (I may here 
sound a note of warning—never shoot a bear above you if there is 
any possibility of the animal coming your way, as a bear is heavy 
and uncomfortable, and its diffiult to climb a tree in grass-shoes, 
at which, however, your shikeri and “gahnwallah” are usually 
experts.) You try and follow ap your success, but it is getting 
dark, and a wounded bear is not the pleasantest customer to meet 
in thick jungle. So you wend your weary footsteps homewards, 
feeling certain you will never get it, and are sleepless all night 
\hinking about it, Early the neat mormmimg you venture forth 
with coolies and dogs, and if you are lucky, find your first bear 
dead in the nullah. 

The skinuing operation then takes place, and the head is 
chopped off, probably with your very best English hunting knife. 
if you are not careful, and you then march home with an admiring 
throng, which increases the closer you get to the village. The 
skin is now pegged out and stretched for all it is worth, if you are 
not looking, making it long and narrow for the sake of a few 
inches, You then proudly measure it, and your joy will be 
unbounded if it is anywhere near 7 feet long, as that is a big 
animal. Afler paying the coolies (which don’t do in proportion 
to your joy}, you settle down to breakfast and think of your next 


bear. 
FE. RadcuirFe. 


Distillation of Rusha Grass Oil, Central Provinces. 

Tue grass, Andropogon schenanthus or Rusha grass, commonly 
known as # Tikhari,” isa native of Central Provinces. It grows wild 
in swamps with erect culms, and attains a height of 3 to 6 feet. 
‘Lhe leaves are long, sooth, and tapering, and have a strong 
aromatic smell and pungent taste. ‘The root, locally known as 
“ Mirchia Gand,” is perennial, with long wiry fibres. 

The oil obtained from this plant has become an important 
article of commerce. It is now chiefly distilled in many parts of 
Central Provinces, especially in Betnl, Nimar and Hoshangabad 
districts, by private persons, and taken to Ellichpur town, which 

‘is the chief market of export, Its current price is from Rs.2 to 
Rs. 4 a pound, according to its purity. The grass is very abundant, 
and the distilling of the oi] reqnires only a moderate skill and 
very small initial capital. About 50,000 (fifty thousand) pounds 
are exported annually from Bombay to Arabia, and European 
Turkey, Jedda and ports along the Red Sea. Its European name 
is Palma Rosa oil or Geranium oil. 

The oi] is chiefly used as an adulterant for attar of roses, 
In some places the roses are sprinkled with it and the atlar is 
distilled. It is a proved fact, that “Rusha” grass oil does nob 
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solidify by cold, and this is the chief adulterant which stops the 
crystallizing habit of rose oil when exposed to low temperature 
and prevents its eengealing. 

Rusha grass oi] should be first refined hefore it is ready for 
admixture with atfar of rosea. Tt ia also necessary that it 
shoud Jose its penetrating aromatic smell and acquire the colour 
of the attar of roses. In order to effect this change it is shaken 
with water, then avidulated with the juice of lemon, and finally 
exposed to the sun and air. The oil thus refined has a very slight 
difference from attar of roses, and can serve ag an admixture 
which is very difficult to detect. 1t is very difficult in these days 
to procure pure Rusha grass oil, as the oil of commerce is more or 
less, adulterated by the local distillers themselves, The chief 
substances to adulterate this oil are turpentine and the oils of 
ground nut, linseed, rape, &e,, &e. Ry such adulteration the oil 
temporarily becomes turbid, but after o time it settles again and 
becomes clear. ’are oil should be of a pale sherry colour. 

The oil, which is considered to be cooling and astringent, is 
used as a linimert in rheumatism, headache and skin-diseases, 
and has the propeity of curing baldness. It is a powerful stimn- 
lent when applied externally, but is never taken internally, except 
in very minute doxes for bilious affections. The grass, as far as I 
know, is not used as a [udder for cattle. 

The grass generally flowers in October and November, and 
is then fit for cutting. It is tied into small bundles not exceeding 
12 inches in eircumference, and packed tight, horizontally, in a 
large metal cauldron, which is fitted ona rough masonry furnace, and 
then a small quantity of water is added. When full, a roughly 
scooped-out wooden lid is put and sealed with a plaster of ground 
pulse, or the lid is more firmly fixed by means of metal clamps, 
‘Through a hole in the lid one end of a hotlow bamboo is inserted 
and the other end passed into a smaller metal vessel, which is 
securely fixed under water in the bed of the river. This smaller 
vessel serves as a condenser, and the bamboo tube init is kept in 
position by pieces of cotton cloth well wrapped round the tube 
and serving as a stopper for the condenser. ‘The furnace is then 
heated and the vapour passing through the hollow bamboo tube 
is deposited as ci] in the condenser. The oj) thus obtained con- 
tains a large proportion of water ; 500 pounds of grass yields 
2 pounds of pure oil when the still is carefully worked, but if 
the grass in the cauldron is allowed to burn, it communicates a 
dark colour to the oil. 

With better apparatus, and a more scientific method of 
distilling, there is much room for improvement and every possibi- 
lity of success. It might be worth while, for experiment, to 
reserye for departmental working a certain area and to carefully 
supervise the results. 

Hos#aNaapaD : A. D. Brortr, 
13th September 1901. Forest Ranger, 
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We have received the following reprint from Indian 
Gardening and Planting from the author Mr, Wright, who asks 
us to say that any assistance will be gratefully acknowledged :— 


Tropical Timbers and their Rings of Growth. 
By Hersert Wricur, A.R.C.S. 


Tree is probably no more interesting study in timbers than 
that of the seasonal elements which a transverse section of the 
stem exhibits, The majority of persons are familiar with the 
historical tables usually attached to, or painted upon, the 
successive annular rings of stem sections in the museums and 
gardens of Europe. The validity of the idea that each ring counts 
for a definite period of time in the life of the plant is accepted as 
sound, though in past times much controversy was waged on the 
nature of the causes producing these time-checking arrangementa 
of the timber elements. he bark pressure theories of Sachs and 
T. Hartig, the theory of osmotic variation waged by Russow, and 
the ideas of Weiler and Robert Hartig respecting nutritive supplies 
to tho tree, were all found insufficient to explain the nature of the 
causes which determined the formation of rings of growth. Tt was 
left to the genins of Strassburger and his contemporaries to 
explain the formation of the rings in terms of the varying 
physiological needs for the plant. 

In temperate zones tha deciduous trees burst into new foliage 
during spring, and the main function which the wood has to 
perform is that of supplying copions quantities of water to the 
growing leaves, This is accomplished by the production of large 
Jumined, thin-walled elements, which form connected systems 
from roots to leaves, During autumn the demand for water is not 
as great, but there is an increased weight of plant tissue, and the 
necessary elements to give support and rigidity are added in the 
form of narrow elements pussessing very thick walls. 

The thick-walled narrow elements of autumn abut directly 
on the large elements of the next apring, and hence the line of 
demarcation showing the limit of growth for any particular year is 
often very conspicuous. The idea that each ring represents one 
year of time is therefore correct for those trees in temperate zones 
which exhibit such periodicities in leaf production, In the tropics, 
however, where as many as four seasons have each a recognised 
power, and the arborescent vegetation is often characterised by 
more than one periodicity in leaf production per year, the time 
represented by each ring of growth is not necessarily one year. 

It is obvious to a casual observer that the very great differ- 
ences between the periodicities in leaf production of the Flamboyante 
and Cotton trees, or those between the Candle, Almond and Para 
rubber trees, or hetter still, hetween an evergreen having no fixed 
periodicity anda deciduous tree having the annual regularity of 
Schizolobium excelsum-—-such differences must result in the 
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production of very dissimilur tissue arrangements in the wood of 
the respective trees. We therefore see that in order to correctly 
interpret the “‘ seasonal” rings of growth, we must know exactly 
the characteristic periodicily, and since the climate and vegetation 
in the tropics are as widely different from those of temperate zones, 
we may expect the problem to assume some degree of complicity. 
. In tropical countries, such as Ceylon, where the air is hot and 
damp throughort the year, the majority of trees are usually 
considered to be ofan evergreen nature. Many of these evergreens, 
such as species of Cinnamomum and Eugenia, Mango and Jack, 
&e., have no’ fixed periodicity, and new leaves May occur any 
month in the year; others produce leaves at a definite time each 
year, aud of this class the most conspicuous are the Ebony trees. 
Further, it is worthy of note that those trees of Diospyros 
embryopteris and Diospyros Gardneri, which as yet have not 
produced sexual organa, are invariably characterised by a bi-annual 
foliar periodicity. A comparison between the rings of growth of 
a young ebony—non-flowering—and one regularly producing 
flowers, should therefore prove highly interesting. Next to the 
evergreens we may for comparison place those trees which, drop 
their old leaves simultancously, but which have produced leaf 
buds prior to the fall of the old ones, as in Dillenia indica, 
Rhopalocarpus Incidus, &e. Many others, however, have gone a 
step further, and the production of new leaves is delayed until 
the greater part of the old leaves have dropped, and the tree 
assumes a semi-bare condition, as in Ficus Trimeni, Continuing 
in this direction we come next to those trees which, like the 
Inga saman and Candle, are bare for a few days, and finally to 
those like Erythrina umbrosa, Careya arborea, Bombax, Hevea 
brasilicnsis, Dalbergia frondosa, Plumieria acutifolia, and a bost 
of less familiar trees, which remain leafless for several weeks or 
months during every year. 

There are very few species in Ceylon which drop their old 
leaves and produce new foliage more than once per year, a notable 
exception being the almon|—-Terminalia catappa. 

Not only does the foliar periodicity vary with the species, but 
trees of the same species exhibit great variability, and it is even 
doubtful whether the same tree produces new leaves at exactly the 
same time from year to year, These differences must be due 
either to the varying personal requirements of the plants or the 
environment under which they exist. 

In studying the personal equation of the plant one cannot but 
conclude that one of the foremost objects in dropping the leaves 
is to check excessive transpiration. In the Peradeniya districts 
and in a)l those parts of the island which feel the dry heat of the 
N.-E. Monsoon, many of the deciduous trees drop their leaves 
before or during the hottest months—Vebrnary to April—and 
thereby avoid a condition of transpiration which might otherwise 
prove fatal. ‘The noteworthy examples are Crateva Roxburghii, 
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Erythrina indica, Ficus Arnottiana, Sterculia balanchos, Schizolo- 
bium excelsum, Oroxylum indicum, Cupania edulis, Antiaris 
innoxia, the Cotton and Para and Ceara rubber trees, and many 
others familiar to the tropie:] tourist. That this is one of the 
prime objects is furlher indicated by the behaviour of Carcya 
arborea, Eriodendron anfracttiosum, and cthers in the Bibile and 
Batticaloa districts, sinea in these places the production of new 
leaf iy delayed considerably —an obvious advantage where the 
S.-W. Monsoon is replaced by hot dry weather. If it were neces- 
sary to bring proof in support of this idea, one need only point out 
the behaviour in desert areas where those plants the tissues of 
which are neither fleshy nor protected by hairs or other contrivances, 
drop their leaves pricy toa period of drought. The zerophytic 
plants having leaves which either in virtue of their succulence 
retain for a long time the greater part of the water they have 
obtained, or are so protected by hairs, wax, cuticle, sunken stomata, 
&e., that loss of water by transpiration is at a minimnm, such 
plants remain evergreen throughout the hottest mouths. Theplants 
not so adapted: must necessarily drop their leaves in order to per- 
vent excessive loss of water. In temperate zones a reversion is 
seen, since it is during the cou) months that the trees become bare, 
and only when heat and sunshine present their maximum strength 
that the arhorescent vegetation puts on the best shew of leaf. 

One of the reasons why, in temperate zones, the trees drop 
their leaf in winter is probably to be found in the fact that the 
soil is so cold that absorption eannot take place through the roots, 
and hence no supply being guaranteed, the plants lose their foliage 
until the warmer weather arrives. : 

Though the checking of transpiration seems to be one object, 
it is rather surprising to notice the comparative zerophytic nature 
of the leaves of Ficus Arnottinna, Ficus Trimeni, and others where 
the transpiration is probably much less than that from the tender 
leaves of Brownea grandiceps, aud yet the former are deciduous, 
and the latter is evergreen. {’urther, we haye to face the difficulty 
that the hottest part of the year is not that chosen by all the 
deciduons trees, as is instanced by the behaviour of Albizzia pro- 
eora and Dalbergia frondosa, which become bare in the Peradeniya 
districts during the dull wet month of July when transpiration 
cannot be at allexcessive, But what is still more difficult to 
bring into conformity with the theory of checking transpiration is 
the production of abundance of fresh foliage when the dry heat of 
the N.-E. Monsoon is asserting its maximum power, This occurs 
with trees of Sclerocarya caffra and Terminalia melanocarpum 
during the hot month of March, and similarly Sterculia balanchos 
and Chloroxylon Swietenia in April. Jt is highly probable that 
many of these trees have, in the migration of species, found their 
way into districts where the climate is not im agreement with, 
their old periodicities. ‘Tey may, or may not, acquire a new 
periodicity, and it would be important if we could determine 
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whether the periodicity of imported species grown from seed re- 
mains the same as in the native districts, One might also notice 
whether a species, native of our country, shows the same periodi- 
city as locally grown trees when introduced again from abroad. 

Many of the peculiarities will probably have to be explained 
on purely personal grounds, since they do not Jend themselves to 
correlation with known environments, The power of the personal 
equation can he better studied in the tropics than in temperate 
zones, since the variation of season has such a preponderant influ+ 
ence in the latter areas. 

Many instances are known which point to the operation of 
purely individual forces within the plant. In Java et ses Habi- 
tants, by J. Chailley-Bert, mention is made of the fact that trees 
of the same species of Palaquinm are growing side by side and 
under conditions almost identical, and yet one may he bare ata 
time when the others rctain full possession of their foliage. 

Mr. Nock also informs me that the English oaks grown ab 
Nakgala, under a comparatively temperate climate, behave in the 
game irregular manner. This individual variation cannot be better 
studied than at Peradeniya, where Lagerstremia flos-regine, 
a native of the moist Jow country of Ceylon, grows in abundance. 
Here, in the mouth of February, one tree was perfectly bare and 
yet others only a few vards distant were in full foliage; others 
were abont to drop their leaves, and during the same month one 
had not only dropped its foliage, but burst into new leaf and 
followed this hy production of flowers. Similarly with trees of 
Bridelia retusa, also a native of the moist low country. So much 
then to indicate that iuternal factors may be at work in determin- 
ing periodicity of leaf production. 

On the other hand, there is considerable evidence in the 
acclimatisation of trees that the power of environment is very 
great. A moment’s consideration of the powerful influence ofa 
temperate climate on the phases of vegetation is alone sutticient. 
There are instances which seem to point to the possibility of a new 
periodicity, withont the Joss of the old one, being produced hy a 
change of climate. Here we must content ourselves with a few 
examples which indicate the power of climate. One ease of mora 
than usual interest is ziven hy Dr. Watt, Vol. 1, p. 46, where the 
behaviour of Acacia dealbata, Link, indigenous to New Sonth 
Wales, Victoria and Tasmania, has heen entirely changed hy the 
climate in the Nilgiris. The facts are, that in 1845 and up to 
about 1850, the trees in the Nilgiris flowered in Qetober, which 
corresponded with the Australian time, bat abont 1860 they were 
observed to flower in September ; in 1870 they flowered in August ; 
in 1878 in July; and in 1882 they began to flower in June; this 
heimg the spring month in the Nilgiris, corresponding with 
Octover in Australia, It therefore takes nearly 40 years to regain 
jts hadit of flowering in the spring, #2, to become perfectly 

acclimatised (Jad. For., VIII, 26). 
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~ Tam ‘also informed that the English oaks now growing at 
Johannesburg further illustrate this point, sinee they begin to 
drop their leaves towards the end of May, remain bare until near 
the end of August, when new leaf appears, to be followed by 
flowers which ripen into [ruil by Cliristmas. 

These are very striking examples, and what we are particus 
larly anxious to obtain is a satisfactory table of comparison showing 
the behaviour of the deciduous trees undér different climates, 
The importance cannot be over-estimated, as we shall obtain one 
string of facts which, together with some knowledge of the rates 
of growth of the plants in question, will materially assist usin our 
attempt to interpret the seasonal peculiarities of tropical woods. 
Having in view the innumerable side issues to which such @ 
problem may lend itself, we confine ourselves to the following 
points:— 

T,~When the plant drojis its leaves. 

TI.—When the new leaves appear. 

TIl,—When the flowers appear. 

A list of thoge plants which are deciduous in Ceylon is now 
appended in the hope that all interested will forward as much 
knowledge as they possess respecting the behaviour of any or all of 
these planis : Albizzia stipulata, Boivin. ; Albizzia Lebbek, Benth. 5 
Albizzia procera, Benth.; Antiaris toxicaria, Lesch.; Anogeisus 
Jatifolia ; Acacia stuma, Kurz.; Aleurites triloba, Forst.; Alstonia 
acholaris, Br. ; Adenanthera bicolor, Moon. ; Bombax malabaricum, 
D.C. ; Bassia longifolia, 1..; Bauhinia; Bridelia retusa, Spreng. 5 
Cratwva Roxburghii, Br. ; Cochlospermum gossypium, D, ©. ; Cassia 
taultijuga, Rich, ; Cassia grandis, Lf. ; Cassia nodosa, Iam. ; Cassia 
fistula, L.; Clerodendron ‘Chomsonew, Balf.; Cedrela serrulata, 
Mig.; Cedrela odorata, L.; Careya arborea, Gaertn. ; Chickrassia 
tabularis, A. Juss. ; Chloroxy!on Swietenia, D.C. ; Canthium macro- 
carpum ; Cupania edulis; Citherexylum cinerenm, L.; Conroupeta 
guianensis, Aubl.; Derris robusta, Benth. ; Derris dalbergioides, 
Baker ; Digellostyles axillaris; Dipterocarpus zeylanicus, Thw.; 
Dipterocarpus hispidus, Thw.; Dalbergia melanoxylon, G. and P. ; 
Dalbergia frondosa, Roxb.; Dillenia indica, 1. ; Friodendron 
anfractuosum, D.C. ; Enterlobium cyclocarpum, Grisib, ; Erythrina 
indica, L, ; Erythrina velutina Willd.; Erythrina umbrosa, H. BK; 
Eugenia jambolona ; Ficus religiosa, 1.3 Fieus Trimeni, King ; 
Ficus Arnottiana, Mig. ; Ficus Wightiana, Wall; Ficus infectorea, 
Roxb.; Ficus semicordata, Mig.; Ficus elastica, L.; Ficus 
altissima, BI.; Flacourtia Ramontchi, 1/Herit ; Gmelina arborea, 
Roxb.; Hevea brasiliensis, Muell. Arg.; Heterophragma adenophy la, 
Seem.; Litsea sebifera ; Lagerstrwmia flos-regine, Retz. ; Lager- 
atroemia tomentosa; Manihot Glaziovii, Mull. ; Michelia champacr, 
L.3 Orozylon indicum, Vent.; Odina Woodier, Roxb. ; Pithgeo- 
lobium saman, Benth.; Pericopsis Mooniana, Thw.; Poiteijana 
regia, Boj. ; Plumieria acutifolia, Poir.; Pterospermum setrj-sagit« 
tatum, Ham, ; Phyllanthus Emblieca, L. ; Pahudia Javanka, Mig. 5 
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Peltophorum Leunei, Benth.; Peltophorum ferruginium, Benth. 7 
Pterocarpus echinatus, Pers.; Pterocarpus marsupium, Roxb.; 
Pterocarpus indicus, Willd.; Parmentiera  cereifera, Seem. ; 
Pityranthe verrucosa, Thw.; Parkia biglandulosa, W. and A. } 
Rhopulocarpus lueidus, Hoj.; Spondias Mangifera, Willd. ; Sapindus 
lanrifolia, Vahl.; Sclerocarya caffra, Sond. ; Sterculia Balangas ; 
Schizolobium excelsum, Vog.; Stereospermum xylocarpum, B. and 
H&E. ; Stereospermum chelonoides, D.C.; Stereospermum suaveolens, 
D. C.; Schleichera trijuva, Willd. ; Stephegyne tuberosa ; Sarcocep- 
halus esculentus, Afz.; Sapium biglandulosum ; Swietenia Maho- 
gani, L.; Styrax Benvoin, Dryand; Terminalia catappa, T.; 
Terminalia belerica, Roxb. ; Terminalia melanocarpum, F. M.; 
Terminalia parviflora, Tw. ; Terminalia chebula; Tectona grandis, 
L.;Tabebuia Pallida (Lindl.); Tamarindus indicus, I.; Vitex 


Jencoxylon, L, F.; Vitex altissima, L. F.; Zanthoxylun Rhetsa; 
Zizyphus glabrata, Heyne, 


Timber Zstimating, 
By Hl. B. Ayres, U. 3. Geological Survey. : 


: TrMBER estimators have, asa rule, been reticent concerning 
their methods. ‘Their employers, who buy and sell on their 


estimates, do not ask them. 
As long ss those immediatety concerned are constant, there 


is no need of literature on the subject, but when the value of the 
property of people inexperienced in sales by estimate is at a stake 
and the owners have no personal knowledge of the record of the 
several estimators, they have a right to some idea of the manner 
ef doing the work, 
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The fundamental principles of estimating are very simple, 
and consist in ascertaining the number of trees, their dimensions 
and the percentage of merchantable timber in them. ‘The mea- 
surement of a tree is very simple and of little importance. 

The principal difficulties of estimating are :—~ 

1, Locating the land to be estimated. 

2. Determining the 1umber of trees. 

3. Determining the average size of the trees. 

4. Determining the percentage of defects. 

; 5. Determining the proportions of the several grades of 
timber. 

In locating land the most intricate problems of land-survey- 
ing may arise even where the land has heen subdivided into 
sections, or when subdivided into so-called forty-acre tracts. In 
such cases the adjustmen! of errors and the re-establishment of 
lost and obliterated corners require a high degree of technical 
skill, In practice, lines are run and location is kept by compass 
and pacing or hy transit and chain, according to the accuracy 
desired and the difficulties of the ground. 

The counting of trees may seem a very simple matter, and 
under some circumstance: it is. When all of a small group of 
trees-are in view from on» point it is easy to count them, but a 
large tract of dense timber, or a few timber trees among dense 
saplings, are different problems, 

The defects of timber, whether from rot, crooks, or worm- 
holes, are matters of close study. They are to be familiarised 
(though never mastered) only by long study, not only in standing 
timber, but also in seeing lefective logs put through the mill. 

In estimating grades of timber that may be manufactured. 
from the timber in question, the highest skill is necessary. In 
considering methods of estimating, the differences of general 
forest conditions are also to be borne in mind. That is, whether 
the forest is broken by openings, such as lakes, swamps, meadows, 
brushland or burns; whether it is young and thrifty or old and 
defective, In the application of European methods used in 
estimating cultivated uniform forests there, to primeval or natural 
or irregular forests here, there should be great caution; for 
uncultivated forests rarely have such a uniform stand. That one 
aere may represent a forty -acre tract, or that any portion of a large 
forest can be chosen to represent the whole, is a very serious 
question. In this fact lies a difficulty inexperienced men are apt 
to stumble over. The selection of representative tracts to be 
measured or closely estimated to serve as a factor for the whole 
tract, isa problem the 1aost skilled estimators are reluctant to 
undertake. 


June, 1901, _ Tu Forusren. 


